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PREFACE. 



I believe no class of men are put 
to a severer trial, and yet, on whom 
it is more incumbent to preserve a 
calm and correct judgment in the ex- 
ercise of their profession, than they 
who undertake the treatment of dis- 
ease. To be placed almost constantly 
in presence of affliction requires a 
sacrifice, to which few could submit, 
were it not for the gratification de- 
rived from relieving it. But when 
a painful disease exhibits itself, in 
such a form that it can be removed 
only by remedies more or less severe 
and dangerous, and that there ex- 
ists any doubt as to the choice of 
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these, the task of the Surgeon or 
Physician becomes anxious and diffi- 
cult in the extreme. Such a disease 

• ^ 

is stone in the bladder» at the present 
moment. Until witbin the last few 
years, we had no other means of ob- 
taining any thing like an efTectual 
eure öf this cruel disorder, tHad by 
cüttiiig itito the' bkdder»— an opem- 
tion, whiöh, however well performöd^ 
or by WhäteVer methdd, is confesseS,' 
oii all sides, tö be pr^näii^- with 
danger and dreddfuUy painful. Fo^-^ 
tühateiy £<»: mankind, it häs at laist 
been disiö&vered, that this Operation 
raay^ b'6 dispensed withi and th^t' it 
i? praöticable atid safe, withöut ä 
woünd öf äny kind, tt> reduüe a'ston^ 
iil'the btädder, tö stich £l State, that 
if will päss siway throügh the natural 
passäge. ! / : 



» ■•? 



' '; 



However, like all valuable discove- 
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ries which are new and iuiexpected> 
thiä plan has met, if not with dlrect 
oppositioii, at least, with a r^ceptiön 
somiswhat reluctant; From what 
oaiMes may be easily conceivedw The 
custom of cutting into the bladder 
tb reihove the stone, häving existed 
for centuries, had created and siis- 
t'ainäd a kind of habitual conyictio% 
araong Surgeons, that nothing less 
thän Xfithotomy could be efficient.; 
thereäTore, the new plan was- received 
and examined with considerable dis- 
trüst. XJpon consideration a priori^ 
it was someihing like expecting a 
mii^acle, to.suppose that the bladder 
would submit to any process neces- 
aary to reduce a calculus to powder 
and ÜRagments, bymechanical means; 
and scarcely less impossible did it 
appear that. instruments could be 
made strong.enoügh to be adequate 
to the purpose, and, yet, sufficiently 



• • • 
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delicate to be worked in this organ 
without seriously injuring it. Even 
after the instruments had been 
äctually invented, and applied on 
the dead subject, many a good 
Surgeon would exclaim, when they 
were put into bis band, '^ Tbis 
will never do." M. Civiale, bowever, 
persevered-and to bis praise be it 
spoken — proved tbat it would do. 
After tbe practicability of tbe tbing 
was admitted, it was contended, and 
still is contended by many, — tbat tbe 
new Operation is not preferable to tbe 
old one, — tbat tbe nicety of tact 
required in tbe Performance of it 
will ever prevent its general practice, 
— ^tbat, at best, it is applicable pnly to 
a certain class of cases, — ^tbat, as it is 
performed witbout tbe advantage of 
optical direction, it will always be 
unmanageable and liable to danger- 
ous accidents. Tbese and otber ob- 
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jections have rendered its adoptionj 
(especially in this countrj,) partial 
and tardy. Even at the time I am 
writing this preface, patients in our 
public hospitals are being subjected 
to Lithotomy. Under these circum- 
stances I have been induced to bring 
the question fairly before my profes- 
sional In^thren, — to compare the new 
methods, and attempt to try Üiem 
by the test of reason and exp^ence ; 
and, by a careful examination of the 
parts concerned, and of the nature 
of the disease considered surgically 
and physiologically, to arrive at some 
defihite conclusion as to the value of 
each Operation, the possibility of im- 
proving it, and the cases to which it 
is applicable. Having been for many 
years engaged upon one of the lai^gest 
theatres in the world for medical 
and surgical practice, where a great 

number of calculous disorders came 

b 
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under oiy öbserrAtion, X was tm«* 
turtüly led to reflect tnuch tipon the 
meatts emplojred for their eure $ and 
heing oocupied at the samd timd in 
teaching anatomy, attended particu- 
kirly to the Btructure of the paita 
mteröstöd) which are certainly the 
moM intricate of anyin the bodf. 
The more ^amiliarity I acquired with 
the iubject) thts great^r was my em»» 
tion on wittieiBing, or performing 
lithötomy, because the more defljdy 
was I irapreBs^d with the inevitabk 
dangers attdnding it» At that pedod# 
being also a member of several acH 
cieties in Farife, where the aatim ofi 
Lithotrity Were of ten discusied, xngn 
attention was necessarily direoted tm 
a compafison of the two methöds o£ 
operating. 

Ten years have now elapsed mhco: 
Lithotrity was brought under the 
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Gonnderation of the Academie de 
Medicine, and ample opportunities 
have been afibrded for trying its ef» 
ficacy; it is hoped, therefore, that 
the preient tr eatise may not be oon- 
sidered premature) or the opinions it 
oontains hastily formed. I have taken 
Anatoinj 9» the foundatlon irhereon 
to Fest thoee conchifions which have 
been fumiehed bj as füll uid impar« 
tial an e:(aTnination of the matter ai 
I am capfible of. In the deecription 
of the urinary apparatut and its funo- 
tions, which is that I have been ac. 
eufttomed to give in my lectures, will 
be found some new points tili now 
unpublished, and which I owe to the 
great opportunities of dissecting af- 
fordedbymyMttiation in Paris. There 
will appear, in this description^ 
certain coincidences with> and some 
difiTerenoea from that given by Baron 
Heurtelpup! for the former, I amglad 
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to bave the sanction of bis aütho-' 
rity ; and the latter I leave to be 
decided by tbe dissector*s knife. 

Tbroughofut thewbole work, and 
particularly in describing tbe different 
Operations as I have be^^ in > the 
habit of performing and demonstrat- 
ing them, I have endearonred to be 
as brief and concise as was consistent 
with clearness and accuracy, satisfied 
that in these matters, and especiatiy 
for the purpose of comparison, it is 
essential to avoid all superllüous .de>- 
tails, in which main facts are but too 
oiteu smotbered. 

> « 

To arrive at right conclusions I 
found it best to condense the evL- 
dence, and although this is arranged 
within a very sMuall compass, it has 
been my care to omit. nothing impoiv 
tant. Unlike a general, who, having 
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weak means of defence, is compelled 
touse his skiil,iii deceivingthe enemj, 
by making shew of an extenalye 
force, 1 have been able to dispense 
with all parade, trusting to positionis 
strong in their nature and requiiing 
no artificial protection. 

In prönouncing a judgment upon 
the divers plans of performing Litho- 
tomy, I have been guided by no other 
motive than the desire of ascertain- 
ing the trutb ; and the new öperar 
tions which I have ventured to pro- 
pose, as well as the suggestiöns 
thrown out respecting the causes and 
general treatment of gravel and stone, 
are submitted to the profession with 
that diffidence which the importance 
and difficulty of the subject naturally 
inspire, and with a sincere and ear^ 
nest hope that they may not prove 
altogether unprofitable. 
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To obtain the few (but I hope well 
eamed) honors which I owe to the 
principles of justice and liberality r^ 
gulatin^ the Public Medical Institu«« 
tioag in Fmnce, and, in contendinsr 
for which, I had to appear at least 
five and twentytimes in public ex- 
aminations (Concours Fublics,) I 
necessarily contracted the habit of 
speaking, writing, and thinking, in 
French ; and this is the best s^ology- 
I can ofTer for the iBtyle in which the 
book 18 written. 

I cannot conclude without ac- 
knowledging, that I have derired 
much aflsistance and encouragement 
in oomposing thia work, from the 
kindness of several iriends, whose 
amitj will eyer be the solace and 
piide of my life. 

Hanover Street, Manöver SfWlfre. 

Februarjf, 27, 1832. 
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URINARY APPARATÜS. 



In Order to form a correct notion of the 
apparatus by which the urine is secreted» 
a knowledge of the nature and properties 
of this fluid is absolutely indispensable, 
It is as mach a wonder, as a loss to sciencei 
that notwithstanding the importance of 
this knowledge, as clearly shewn in the use- 
ful inferences derived from the analysis 
and observations of Fourcroy and Vauque-^ 
lin, Majendie, Marcet, Proust, Prout, and 
öthers, very little has been done of late to 
render it more perfect, if we except the 
experiments of Prevost, Dumas, and Mr. 

B 
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Chevreul. There are no organs more won- 
derful in their Operation than those which 
secrete the urine, and there is no animal 
product of a more interesting nature than 
this variable and Compound liquid. 

Such is the nature of urine, that life can- 
not be long siustained when its seqretion is 
prevented: the Clements of which it is 
composed mt^t be constantly separated 
from the blood. And this will be easily 
conceived if we recollect its effects, when 
by any accident, it happens to be retamed 
for a few hours, either in its natural reser-^ 
voir, er elsewhere» Whererer it sojoums, 
even for a short space of time, it produces 
mortüication in the parts with which it ift 
in immediate contact, no matter of what 
structure, or vitality. There is scarcely 
any foreign substance, or poison, the pre- 
sence of which is more inimical to living 
tissues. £ very surgeon is well acquain ted 
with the destructire properties of the uritie;> 
and can judge how incompatible with life 
must be the Interruption of its secretion« 



s 

I have, itiydelf, Seen its infiltration produce 
deäth, iti more instances than one^ in less 
than twenty-four hours^ and tbere are fhw 
who have not had lo lament the infefficiency 
of art to count^ract ite disastrous efiects. 

The urine, theh^ iä Äot only useless in 
itself, but oiF a highly destructive nature j 

and this remark appears to applyto the 

• »- 

vtrhole änimal kingdom. It will be foünd, 
thät wherever this fluid is employed at all 
it is üsed only as a means of defence j and 
that, from its peculiarly offensive if not de- 
leterious qüalities,* 
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' ^ Bey^alof the weeuiel tribe läive teeourse to the expul* 
sion of their urine^ to ^heok tbe pursüit of «Reqiie«4 «ndäie 
amioyance and species of suffocatio^ o^casiooed. bj it9 strong^ 
and tenacious smell afibrds them no inefficient protection, The^ 
fox appears to l^Iy upon the 'dame expedieut to stop the pror 
gtess. of its pomim» That. insect which the Fteioch' call It: 
putoUt^ o\r^« its nama tp thE lü^port luxoinpanyiug^ ^ectioa, 
of its urine, which the creature seems. to. direct against external 
foeä. The venom spit foiih by tbe toad ia notliifig: äor^^ and 
the ealtit^llsh tMi Hal^iptoädi öf aggresÄiöi} by. ttoubli&g 
tbe water vith ita black urine« so asto be lost sight of hy^its 
followers. (Blainville> Le^ons de Physiologie») , 



The urine ßjected in tfae oiorning, after 
sleep^ is th^t preferred for esperiment ; be^ 
eause it is supposed to contein the greatest 
quantity of its essential materifds^ and conr 
sequently^ to ppi^ess in the highest degree^ 
its characteristic properties. Viewed with 
H miciosGope» it is a dear fluid, containing 
more or less mucpus matter, which floats in 
it, and appears to be composed of globules 
not unlike t)iose of the blood, Its smellf 
upon its first expulsion from the bladder, 19 
not offensive; but such is its tendency tode- 
composijtion^ that a change marked by the 
formation of ammonia and carbonate of 
ammonia, occurs as soon as it is in contact 
with the air ; and there is every reason to 
believe this change is preparing, if it'does 
not begin even, in the Ureter and bladder, 
especially whei^ it is retained too long. 
In ahnost every casß it becomeis acid soon 
after its expulsion, thus differing from all 
pther animal fluids, which seeni to be al* 
caline ; whilst those pf vegetable^ are acidt^ 
The uric acid^ which is generated probably 

* Blainville < 



in a great measure by the decomposition of 
the Urea, appears to be that most natural to 
the urine. But the best data conceming 
this fluid are fumished by its chemical 
analysis. Chemists, however^ do not exactly 
agree about the nature and number of its 
elements ; a fact strongly corroborätive of 
the obsenrations made by medical men^ 
respecting its variable physical properties. 
According to Berzelius it contains. 



Water 

Urea 

Uric or Lithic Acid 

Mucus 

Uncombined Lactic Acid, 
Lactate of Ammonia, 
Animal matter soluble in Alcohol 
Jnsoluble animal matter, 
Inseparable urea, 
Phosphate of Ammonia 
Hydro«chlof ate of Ammonia 
Phosphate pf Lime md Magnesia 
Sulphate Qf Pota^sa 
jSulphate of Soda 



988.00 

80.10 

1.00 

0.82 



}1A17 



1.65 
1.60 
1.00 
3.81 
8,16 



Phosphate of Soda 


2.94 


Chloride of Sodium 


4.45 


Silica 


0.03 


Fluaf e oi Lime 


traces 



Fourcroy and Vauquelin have found in 
it) in addition to these substances, — Fhofr^ 
phoric, benzoic» and acetic acid, hydrochlo« 
rate of potash, triple phosphate of soda 
and ammcwia, triple phosphate of mag- 
nesia and ammonia, urate of ammonia, ben- 
zoate pf ammonia, carbonate of ammonia, 
oolouringmatter^ odorous matter, albumen 
andgelatine. 

Proust detected in it, Sulphur, a parti- 
cular black matter, carbonic acid, sub-car- 
bonate and sulphate of lime. And Mr. 
Prout discovered a new red matter in it> 

which he has called rosacic acid« 

i ' • . . ..... 

The slighteät attention to the Komposi- 
tion of the urine will shew that its sfecretion 
may be well considered as a ftihction bf 
depüration, the great object of which, is, to 



purge the blood withiüit intermiaiion of 
all the putrescent, «nd too anhnalised sub- 
staiices it contaiiuk These, as we have al-< 
ready stated, must be constantly thrown 
out of the System, and tiiey can.escape in 
totulity only by the urmary apparatus : no 
othJer can secrete a fluid exactly aimilar to 
the urine« 

Althoiigh the prindpal materials of this 
fluid are found in aU individuals, yet, it: 
may be saidto vary, as to the numberand 
quantity of these, moie than any other tse-^ 
creted in the body. In this point of rieur 
its atudy is of the greatest practical impör«^ 
tance. Unfortunaitely^ in the present State 
pf sdence, we can appreciate only approx- 
imatiy^y many of the circumstances upon 
which tbe quality and relative pröportion 
of its elemeiits depend; but there are others 
hiving ä great influence, wbich we ar« well 
acquainted withy and canregulateand direct 

The urine as it is distilled from die kidney 
dxffers considerably from that which is 
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eontained in the bladder ; not only, be- 
cause it is unmixed withthe liquids se- 
creted in the latter organ, and is conse-> 
quently less aqueous { but becajise^ having 
from the unfixed nature and mode of com* 
bination of its elements, a strong tendency 
to decomposition, the very moment it is 
separated from the blood, it must be more 
and morechanged by this tendency, in Pro- 
portion to the time it remains in the body 
after being secreted. It is evident that 
there is more undecomposed Wea, and 
less water and mucus in the urine of the 
kidney, than in that of the bladden The 
urine väries somewhat according to age, 
sex, and temperament That of females is 
more aqueous, and contains less of solid 
matter than that of men. In lympha-^ 
tic habits it is apt to be very limpid ; and 
bilious persons frequently void it tinged 
with the colouring matter of the bile. In 
cold, damp climates it is probäbly secreted 
in greater abundance than in a warm and 
dry atmosphere* But, the most direct atid 
striking changes operated in the urine, are 
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those connected with the State of the dif- 
ferent functions, and those producedby the 
substances taken into the stomach. 

A certain quantity of matter must be 
separated from the blood by the different 
secreting organs ; and whenever there is a 
deficiency of action in any one of these, na- 
iure endeavours to make it up, by exciting 
a proportionate increase of action in the 
others. Now, there is no set of organs more 
frequently called upon for this extra 
supply, than the urinary apparatus. Fre- 
quently, from the many various causes lia- 
ble to interrupt the action of the common 
integument, what should be thrown off by 
the skin, is sent to be got rid of by the kid^ 
neys. When the liver is sluggish in the 
exercise of its functions» the kidneys are 
frequently obliged to do double duty, and 
to perform what cannot be long compatible 
with their healthy structure. If the secre* 
tion in the alimentary canal is less than 
it should be, that of the kidneys will be 
more than, and of a different nature towhat 
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it oughttö be. If the phyisiologist wai 
büt bear in mind' these things, he will not 
be mudi at ä loss to accbunt fo^ the förnia^' 
tion of stone. 

The influence of the aliment is stülgreat-* 
er and more immediate^ and conBequently,of 
the highest importanoe in reference to disv 
ease. Thäre is the mo6t intimate rektitm 
belween the sübstances täken into the sto-? 
mäch änd the tirine: lif there be too» mubh 
acid in the stoniach, there will be tbö much 
in the urlne ; if tOQ much alkali, too much 
alkali in the urine also, ünless the poWer of 
the Constitution be sufficient to counteract 
the prevdence« of one or ithe other by a 
new combination i for; nature will attetnpt^^ 
and oftensüccessfully^taneutraßze what- 
ever may "he in excess. Ingen^ral, :however, 
it willbe found, that wherever theteis much 
nitrögenin the food,therb will be much 
Urea and uric acid in the urine ; and, thus 
have we a direct du^ to the most common 
cause of urinary calculi. This point häs 
been decided by direkt experiment Wol- 



n 



lastODf discovered» Hiat wben birds are fßd 
exclusively on vegetahie substances» tbe 
uric acid disappears from their urine, and, 
that when. fed on animal substances only, 

« 

their urine is almost entirely composed pf 
ijt. Majendierep^ated these experiments 
on dogs, and found, that by y^g^tf^blediet» 
theh^urine couldbe made to contain neither 
ulic acid^ nor phosphates ; and that it be- 
came alkaline, instead of acid** After this, 
it will not appear astonishing, that the spe- 
cific gravity of the urine should vary, as it 
does, from 0,005 to O.OSS. Happily, the 
effect of diet on the urine, and the organs 
jeicreting and» contuning itin tbe body» is 
immediate nevexyi body^knows honr quickly 
its properties maybe altered by twrpenjüne 
and asparagus, the one ioiparting t<x it the 
idmell oS violets, the other renderingat very 
offensive. By . attiending to i the ^nalysis, 
we perceive, theti, that water, urea^ and^Us 
give äie utine its characteristic properties- 
Athousandpartsof urine contain 9SS parts 
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* I haye obtained the same results from similar experiments. 
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of water, thirty parts of urea, and nineteen 
or twenty parts of various salts. 

The quantity of water depends on that 
taken into the stomach and intestines ; and 
the Urea, which is one of the most anima- 
lized substances we are acquainted with, 
is in direct proportion to the quantity of 
animal foodinjested anddigested, whilst 
the quantity of salts seeras, also, to be in re«- 
lation with the latten 

The fluids which are taken into the sto- 
mach, as drinks,and which are not converted 
into chyle, such as water, beer, wine, &c. 
^re immediately absorbed and taken, in 
great part, with the blood, to the kidneys : 
these form the aqueous part of the urine. 
The chyle, which is also takeninto the blood 
vessels, is thick, and rieh, that is, contains 
more nitrogen, in proportion to the quan- 
tity of animal food furnishing it ; and this 
it is, from which the urea and more solid 
part of the urine are derived. 

* 

There is, then, onthe one band, a strongly 
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animalizedsubstSLnce^ that is, a matter con- 
taining a great quantity of nitrogen and ha- 
ving a great tendency to decomposition^ 
called Urea, which must be constantly se- 
parated from the blood, and the quantity 
of which depends on the quality of the 
chyle and blood. 

On the other band, we have the ahmen- 
tary fluids, which are not susceptible of 
being con verted into chyle, and which con- 
sist chiefly of water. Now, although there 
are several organs where these last men- 
tioned liquids may be separated from the 
blood, the major part of them are evidently 
let off with the urea in the urinary appa- 
ratus; they unite with this substance to fa- 
cilitate its complete, and safe evacuation. 
Hence, the necessity of their rapid trans- 
port from the alimentary canal to the 
urinary organs. They are taken up, (as 
the ingenious experiments of Majendie 
and Segalas have fully established) by the 
mesenteric veins ; and, after circulating in 
the liver with the blood of these vessels, be- 
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come mixed with the general mass of the 
circulating medium, in the venae canae and 
right cayities of tbe heart. The urea is of 
suchä nature, is so^osso^iW^/a substaiice,.ai)d 
so difficultly separated from the body laiS to 
requirexi* special apparatus; and, the li- 
quids alluded to, being aqueous ^and non- 
azotizedj are, for the most part, employed to 
facilitate its escäpe. !They are used as a 
meansofldikition, without w^hich, the che- 

mical equilibrium, which obtains in the 
animal syst^.n}; cani)ot b^ long preserved.* 

* Without exaggeration the discovery that the yeins absorb 
thestß flüicls may be consid^ed almost as impartaDt iui.tbatof 
the circulation of the bkxid. ' It haa «treogttiei^d ^the scie^c^e of 
pathology and given to tl^erapeutics a degree of certaioty which 

cur ordinary means of Observation could never have afibrded. 

» 

Writers on dietetics should place it at the head öf their wd)r](8, 
afi f^ .maiQ part of the basis upon which rules of diet are to he 
founded, and moralists might set it forth with advantage 
in recommending maxims öf teiüperance. ' 

^ Horace toys^ .< (. J '..»..-. .• j ., ,\ 

m — 7—r^- r^ *' V acuis committere yenis, 

" l^il nisi lene decet.* ' '''' ; :../'i 

and Shakspeare speaks of poison cournng^ 

'< Through tbo natifal gateas fmd .al^eys 9^ ^e }i^.*' . 
Butit has never sufficiently come home to xlb, that the mix- 
tures we take of sauces/ wTnes^ punch^ &cr'mu8t run through 
the blo'od vessels, änd 1>e strain^d thröiugh tbe^very tissue of 
our Organs, before they can be expelied from the body. 
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• With these data ^e may come to a ra- 
tionärd^fimtiön of ' the urinary apparatus. 
It ihäy be '6ohsidiBred as a kind öf fitt^t for 
äepäratin'gfrbhi theblood, certain substan- 
ces, (möre especiälly lireä or the Clements 
öf Urea,) which reqüire, in Order to pfreserve 
their fluid stätö, tö be mixed with the un^ 
animalized fluids taken up in the alimentary 

canal by themesenteric veins. 

" .- • ■ * < , 

^ Slood vessels'are the esäentiäl eletn^hts 
iri 'this appiaratus ; they are dispösed so as 
toüonstitutetwo glands termed thekidneys, 
whith ard lodged'behind the peritoneum, 
in the lumbar region of the abdomen« 



I f . ;- ..« 



The arteries raöiify arid anastomose with 
one änöthter, arid with the 'veins,' Withöut 
becoraing excessirely minutei änd at last 
form a vascüiar tissue conimüriicating with 
düdts j»^ hitö iirhich the uririe is stMnedby 
rirtuc of a chemical ihfluence exercised 



* A fine injection th^wn into the renal artery will pass 
withoüt difficulty into the uriniferous tubes. - 
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upon the elements of the blood. The kid- 
neys have the same structure in all animals» 
andare the principal ot more essen tial parts 
of the apparatus. I use the terms, more 
essential^ because the bladder is materially 
concerned in the urinary function, and 
ought not to be considered merely as a re- 
servoir. 

The artety of each kidney is not more 
than two inches and a half in length. It 
arises from the side of the abdominal aorta, 
and is so voluminous as to offer one third 
of the caliber of that great trank. After 
ramifying and anastomosing with theveins» 
its finest terminations open into a multi- 
tude of minute ducts called the urinifer- 
ous tubes. (tubuli uriniferi.) The renal 
vein is even larger than the artery and not 
longer : it opens directly into the vena cava. 
The blood vessels occupy, more es^ecially, 
the superficial parts of the kidneys, and 
the intervals between the uriniferous tubes. 
These last are assembled in groups, from 
twelve to eighteen in number, and run from 
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the extemal towards the internal edge of 
the kidneys, Each group may contain 
about a hundred tubes; and forms a cone, 
the summit of which is a small» rounded, 
free papilla, embraced in the pelvis or com- 
mencement of the Ureter, by a little fold of 
membrane termed the calyx. The urine 
oozes from the papillae, and canbe squeezed 
out of the tubes composing them, as the 
milk may be expressed from the lactiferous 
ducts of the nipple. Disseminated upon 
these different Orders of vessels, are lym- 
phatics and nerves. The latter supply the 
kidneys with idtality, and being whoUy fur- 
nished by the great sympathetic, render 
them perfectly independent of the wilL 
The kidneys have the shape of a bean of 
that name ; they are flattened from before 
backwards, and larger superiorly than at 
their lower part. When cut into, the part 
formed by the blood vessels may be easily 
distinguished, by its deeper red colour and 
granulous aspect, from that constituted by 
the ducts, which has a striated appearance, 

D 
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The first is termed the cortical, the otheir 

the tubulär substance. 

> t 

The elemeiit of next importance'to the 
blood vessels in the urinary organs, is the 
mucous membrane. It may be said tö 
commence at, or to be continued from, the 
uriniferous tubes ; increasing in thickness 
8S it proceeds from these, it forms around 
the papillär, the calices or cup-like invest- 
ments, and then enlarges into a sort of 
pouch, which is the cortmencement of the 
canal for carrying the urine tovrards the 
exterior. This mucous canal descends to 
the pelvis, and there expands into a reser- 
voir, the urinary bladder. Üntilit Forms 
the bladderi the mucous membrane of this 
canal appears but as a secondary dement ; 
but here, it is well supplied with arteries, 
which probably serve, not only to nourish 
it, but to let off certain parts of the blood 
circulating in them. It is on this account, 
that the bladder, orat leästits mucous mem- 
brane, should not be considered as niere 
accessory machinery ; for, in addition to the 
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purpose of couvenience, it is most likely an 
Organ, wherein nature takea a furth» op- 
porjbunity of mixing more of the tmaninu^ 
lized or watery part of the urine with its ani^ 
malized part, the urea. Farther on, the mu- 
cou^. menibrane becomes again a secondary 
Constituante forming the ultimate canal or 
spout for conveying the urine entirely out 
of the body* In addition to the portion 
of this membrane employed in common 
canals, the fibrous investment of the kid- 
neys, certain tunics of the Ureters and Ure- 
thra, and the muscular coat of the bladder, 
may be CQnsidered as accessory parts. 

« 

The subßtance of the kidney |s supported 
and kept together by a fibrous membrane, 
which i3 reflected upQn the vessels at the 
fissure tearmed hiliis, where they enter. 
This investment has some connexion with 
the whitish, slightly contractile membrane, 
forpiin^ the external tunic of the Ureter, 
and which is, in some degree, instrumental 
in propejlingthe urine towards thebladder. 
This external tunic of the Ureter is com 
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tinuous with the muscular or contractile 
coat spread orer the mucous bag of the 
bladder, for the purpose of expelling the 
urine. 

At the floor of the bladder of the male 
subject, as will be described hereafter, the 
urinaryand genital organsbecome blended; 
80 that the Urethra and certain musdes 
serve, as well for the transmission of the 
semen, as for the excretion of the urine. 
This Union of the t wo sets of organs exists 
throughout nearly the whole animal king- 
dom. The prostrate in function belongs to 
the Organs of generation nearly as much as 
the vesiculae seminales ; like them, it is an 
accessory part of that apparatus. But let it 
bot be supposed that this junction of Or- 
gans, as to Situation, implies any thing like 
similarity of functions. No fluids differ 
more materially, than that secreted by the 
kidney, does from that produced by the 
testicle. Besides, these organs difier essen- 
tially in structure ; and, if they are placed 
together, it is entirely for the purpose of 
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con venience» Nature having but a certain 
Space, has employed it to the best advan- 
tage ; notwithstanding the apparent incon- 
sistency of transmitting the most useful 
and the most useless secretions, by the same 
canal. 

The animalized part of the urine is se- 
creted without intermission, and its aqne* 
ous part should also be produced constant- 
ly. Both, as we have seen, are in varia- 
ble quantity, according to circumstances. 
When the apparatus is in perfect order ; 
the urine, distilled as it were from the 
papillae of the kidney, gradually spreads 
into the commencement of the ureter^ and 
is then conveyed by this canal to the blad- 
der. It is not, hovrever, incessantly poured 
into this reservoir, but falls into it, drop by 
drop, at each inspiration. Its passage is ef- 
fected by several forces. It iBrst oozes from 
the kidney into the commencement of the 
Ureters, by the action of the arteries. It 
then descends in consequence of the pres^ 
sure exercised on every thing in the abdo- 
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men, during inspirätion aiid expiration ; by 
the contraction of the external tunic of the 
ureterg ; and, also, by an influence, which we 
are seldom in an attitude wholly to coun- 
teract, its own ^eigbt. Thus, supposing 
the two first inches of the Ureter to con- 
tain ten grains of urine ; this quantity will 
be acted upon by the above mentioned 
forces, during Inspiration, and will descend. 
In passing down, it will dilate the next two 
inches of the canal, which will then, in their 
turn, contract, and be pressed upon during 
expiration ; whilst the first two will be re- 
ceiving a fresh quantity of the fluid. 
These successive contractions of the ure- 

■ r 

ters being separated by no measurable 
interval, constitute a sort of vermicular mo- 
tion, beginningas soon as a sufficient quan- 
tity of urine is received from the kidhey. 
This quantity will be furnished, in all pro- 
bability, during each Inspiration, when 
breathing is slow ; but the time must vary 
according to circumstances. 

In a dog, it may be seen to fall into the 
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bladder inr this way, a few grains at a time ; 
the contraction of the inferior part of the 
Ureter helping to force it into this organ 
at each inspiration, or thereabouts« It has 
also been observed to flow in this manner, 
in children afiected with extrophia of the 
bladder ; more particularly by Mr. Blandin. 

The urlne gi:adually accumulates in its 
redervoir, üntiritproduces those peculiar 
Sensation» which urge us to its expulsion. 
.As the bladder fiUs, its muscular coat is 
stimolated to contract by the pressure of 
rtheurine. If, however, the want benot 
obeyed, an irritation sui generis is occasion- 
ed iii the nerves of the mucous memhrane, 
and extends to the end of the Urethra. 
After this waming, the urine should be 
voided ; for, any f urther retention is con- 
trary to the natural. action of the organs ; as 
will appear by a little attention to what 
occurs, if the call ofnature be nötanswered. 
In this case, the nerves rfeceiving and com- 
municating these sensations, tire ; that is, 
they €ease tp be .susccpt^ble of Hearing 
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the impressions, which let us know when the 
bladder ought to be emptied, and which are, 
therefore, feit afterwards, only at long inter- 
vals. The urine continues to collect, and 
the peritoneal coat of the bladder being put 
upon the Stretch, a feeling of weight, dis- 
tention, and pain is experienced at the 
lower part of the abdomen. At the same 
time, the mucous membrane is acted upon 
in another way ; namely, by the chemical 
changes going on in the urine. This fluid 
undergoes a commencement of decomposi- 
tion,andassumlngmoreacridandpoisonous 
qualities, determines byitscontact,aserious 
inflammation of the mucous membrane. 
And, it is to be remarked, that although na- 
ture wouldfain hinder or lessen this efiect, 
by determining asecretion to take place 
in the bladder ; it cannot be done withöut 
increasing the distention of this organ ; 
and, thus, her resource for preventing one 
kind of mischief is counterbalanced by 
becoming itself the cause of another. 

The effect of these divers influences is 
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soon feit by the kidneySi whose action is 
thereby deranged, and, at last, interrupted 
to such a degree, that the elements of the 
urine are retained in the blood : and, al* 
though a tremendous efibrt is made to 
throw them off by the skin, they soon in- 
fect the whole body. The next Steps are 
mortification and death. 

The urine is expelled from the bladder, 
partly by the active contraction of this or-» 
gan itself, and partly by accessory muscu* 
lar power. The diaphragm and abdomi- 
nal muscles first enter into action ; and 
the bladder, being subjected by their con- 
traction to a certain degree of pressure, is 
enabled to contract also. Its closed ori- 
fice is thus forced open, and the urine flows 
along the Urethra. The current is after- 
wards maintained by the contraction of 
the bladder alone ; except in the ejectionof 
the last portions of urine ; f or which the 
abdominal muscles renew their assistance; 
whilst the bas fond is lifted up w'ith the 
rectum by the levatores ani. Some of the 

E 
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perinatal muscles lend their aid to expel the 
last drops from the Urethra. 

Thus, the ejection of the urinfe from the 
blädder is under the immediate influence 
of the will ; the muscles chiefly conceruedin 
it, beingsuppliedwithnerves from the spinal 
marrow. The contraction of the bladder 
itself, iSy however, necessary ; and, as this Or- 
gan receives nerves, both from the spinal 
marröw and great sympathetic, its action 
is in dose relation with both the volun- 
tary and organic functions. 



DESCRIPTION OF THE BLADDER 



|M TUB 



ADULT MALE SUBJECT 



The bladder occupies the major part of 
the pelvis. It is situated below the con- 
Tolutions of the small intestines, which roll 
on the back part of its summit ; above the 
inferior half of the rectum, and some of the 
perinaeum ; behind a portion of this last 
and the Symphysis pubis ; and before the 
Upper half of the rectum, by which it is se- 
parated from the hoUow surface of the sa^ 
crum. Laterally, the bladder is bounded 
by the sides of the pelvis ; but, in this dl- 
rection there is ample room for its expan* 
sion. 
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The form and volumeof the bladder 
Vary considerablj ; and these are points, 
whichy however unimportant they may ap- 
pear at first sight, deserve great attention, 
and such an investigation as will leave a 
lasting Impression on the mind of the sur- 
geon. When filled, and somewhat dis- 
tended, its vertical diameter is ab out five 
inches;* its anter o-posterior diameter taken 
in the centre^ about three inches, and its 
transverse diameter three inches and a half. 
In general, its form is oblong ; its great dia- 
meter being nearly parallel to the upper 
half of the anterior region of the sacrum ; 
it is rather of a conical shape, and more 
capacious by one third at its base than at 
its Upper part. 

The size of the bladder depends in no 
small degree upon the quantity of urine it 



* These dimensioDs mu3t not be supposed to indicate the 
exact admeasurement of the bladder : they are given only 
with a view of pointing out more correctly its form and re- 
lations. 
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has been accustomed to contain. Those 
persons who are in the habit of retaining 
their urine long, have large bladders ; the 
contrary is observed when this fluid is fre- 
quently voided. Deformities of the pel- 
vis, the State and size of the rectum and 
neighbouring parts, necessarily modify the 
shape of the bladder. 

The summit of the bladder is sometimes 
extraordinarily large ; its lower and back 
region, which the French veryproperly call 
the bas fond is always capacious. Some of 
the varieties of shape the organpresents, inay 
be explained by a düTerence of strength in 
different parts of its parietes, and the une- 
qual resistance ofiered to its distention by 
surrounding parts. 

We now come to the relative position of 
the bladder. It is, however, of extreme 
importahce that the Surgeon should first 
know that it is a flxed organ, not a floating 
one. There is one part of it as immovea- 
bly fixed as any soft parts in the body ; yet, 
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this fact seems to have eacaped anatomists, 
or to have appeared to them eitber too 
evident or of too Uttle consequence to der 
mand particular notice. The Uadder is 
fastened, at it8 neck, to the pelvis, neariy 
as atrongly as tendons are to the bones 
into which they are inserted ; and, in this 
respect, it differs materially from every 
other Organ in the abdomen* Its anterior 
and inferior part is fixed by those strong 
fibrous fasclculi degcribed by autbors as 
the anterior ligaments of the bladder ; by 
the triangulär ligament of the urethral 
which is continued along the menibranous 
portion of the Urethra with the capsule 
of the prostrate gland ; and, indeed, by the 
whole of the strong fascia of the pelvis. I 
do not mean to afßrm that these parts are 
as strong as tendons, or ligaments : but they 
certainly yield as little without laceration 
or injury ; and as thi« h one of the most im«- 
portant facts connected wltb the treatment 
of stone, I particularly solicit attentionto iL 

The anterior region of the bladder corres* 
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ponds to the Symphysis pubis ; to the pubic 
ligament, from which it is separated by its 
own anterior ligament and cellular tissue ; 
and, in a small extent, to the triangulär li- 
gament of the Urethra. Aboire the sym** 
physis, this region corresponds, opposite 
the linea alba, to the fascia transversalis of 
Sin A. Cooper ; but whenever the bladder 
rises fairly an inch and a half above the 
pubis, it is in contact with the periton»um 
lining the wall of the abdomen, in addition 
toits own peritoneeal covering. In other 
words ; the shining surface of the perito- 
nteal covering of the bladder is in contact 
with the same surface of the peritonaeum 
lining the muscles of the abdomen ; so that 
an instruinent, to penetrate this part öt 
the oi^an, must traverse the peritonaeum 
twice. 

I am induced to layclaim tothe discovery 
of this fact ; for, all the authors I have read, 
State, that when the bladder is distended 
so as to rise above the pubis, it passes to 
a considerable extent between the perito-^ 
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naeum, and the abdominal muscles, orra* 
ther between it, and the fascia transversalis* 
I was led to this discovery, fröm having seen 
the peritonaeum wounded in the high Ope- 
ration for stone, by the best Operators ; 
which I could not explain, tili I observed, 
on investigatingthesubject, thatwhenthe 
bladder is distended by insufflation, it rises 
in the proper cavity of the peritonaeum. I 
do not pretend that a small part of the 
bladder, thus distended, may not be un- 
coveredby theperitonaeum above the pubis; 
but I positively assert, that this organ/(and 
in old persons more especially,) expands 
in the abdomen, in some such manner as 
the Uterus does in gestation, by a gradual 
yielding of its peritonaeal as well as of its 
other coats ; and not by detaching the pe- 
ritonaeum, as it has been hitherto supposed^ 
from the abdominal parietes. It is remark- 
able that an acquaintance with the nature 
of serous membranes did not lead a priori 
to a knowledge of this fact. Why should 
not the serous membrane of the bladder 
yield as much as its mucous and muscular 
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coatä ; when it is well known, that the sus- 
ceptibility to yield to distention, is one of 
the characteristic properties of serous 
membranes ? Indeed, they yield more 
promptly than other membranes, as we see 
in hydarthrus, hemia, ascites, and in a 
multitude of other circumstances. 
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: I need not insist more upon the import- 
ance of this anatomical disposition, partim 
cularly as it will be necessary to retum to 
the subject hereaf ter ; but, it explains at 
once the error committed by lithotomists, 
who, in laying open the bladder above the 
pubes, to their great consternation and sur^ 
prise, have found their fingers or Instru- 
ments in the cavity of the abdomen. 

The vertical extent of the anterior region 
of the bladder, from its summit to the Up- 
per part or wall of the Urethra is about three 
inches and a half ; its breadth is about two 
inches and a half. 

The posterior region of the bladder cor- 

F 
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responds to the upper half of the rectum. 
There is^b^tween theseorgans^ aperitonaeal 
Space, cul de sac, or vacuity, val'ying in ex- 
tent according tö their State of plenitude, 
whichmay bc occupiedto acertaindegreeby 
the floating intestines. This cavity is more 
markedon thesides of the rectum, where the 
large vesselsand nerves of the pelvislie,thaii 
at its centre. The extent of this region 
in the vertical direction is much more con- 
siderable than the anterior ; because it de- 
scends in the cavity of the pelvis as far as 
the floor formed by the inferior part of the 
rectum ; it is generally five inches and 
a half, The breadth of this region also 
exceeds that of the anterior region ; as this 
last contracts inferiorly, to form a part of 
the neck of the bladden 

The lateral regions of thebladder, the ex- 
tent of which may be now easily conceived, 
are narrow superiorly, and broad below, 
where they are strongly embraced by the 
fasciaof the pelvis, andhavesome relation 
to the Ureters, vasa deferentia, and umbi- 
lical arteries. 
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summit öf the bladder, covered by 
its peritohaeal coat> rises, as we have pointed 
out, in the ca vity of the peritonaeum ; and 
not between thi& membrane and the wall 
of the abdomen, where a small pari of its 
anterior region only may be found. 

The inferior region of the bladder lies 
obliquely at the anterior part of the inferior 
aperture of the pelvis ; it is neither parallel 
to the bones circumscribing this aperture, 
noir to the cutaneous surface of the peri- 
naeum. Its most posterior part lies deep, 
to allow thatpart of the rectum which forms 
the änus, to ad vance ; while its anterior part 
is, in general, three quarters of An inch 
nearer the surface. This region has been 
very naturally divided into two parts, the 
prostaticportion,and that which theFrench 
call the bas fond. It is necessary to ex- 
plfliin, first^ what is meant by the prostatic 
part of the bladder ; for, anatomists gene- 
rally describe the prostate as a separate 
part. Now the prostate is a distinct, but 
not a separate part ; it can be no more se* 
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paräted from the bladder by dissection, or 
even by maceration, than the glans penis 
from the Urethra. It forms, in reality, a 
portion of the bladder ; and it is from being 
placed as a kind of soldering tissue to join 
this reservoir to the Urethra, that it has 
been considered a component part of 
both, 

The prostate rises laterally, so as to con- 
stitute, not only the floor, but also a por- 
tion of the sides of the neck of the bladder; 
which neck is completed by the junction 
pf the inferior, anterior and lateral regions 
of the Organ. This prostatic part of the 
inferior region of the bladder lies upon, pr 
jrather corresponds to, the triangulär liga^ 
ment of the Urethra, from which it is se- 
paratedonly by some cellular tissue, and 
jnuscular fibres belonging to the levatores 
ani. Its posterior part or margin lies im- 
mediately upon the rectum. In this de- 
scription the prostate is considered covered 
by the strong fascia which forms its cap^ 
5ule. 
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The posterior portion of the inferior re- 
gion of the bladder, or the bas fond, is the 
real bottom, basis, or most depending part 
of the organ. It lies upon the rectum, 
closely connected with it by the dense cel- 
lular tissue or fascia of the pelvis ; except 
laterally, and before, where these organs 
are separated by the vesiculas seminales, 
themselves intimately united to the blad- 
der by this same tissue which every where 
serves to fix it to the pelvis. The extent 
of the whole of the lower region of the 
bladder from before backwards, may be 
measured by a line drawn from a point one 
inch and a half below the inferior part of 
the Symphysis pubis, to the junction of the 
Upper with the lower half of the rectum. 
It will be found in general to be about three 
inches and a quarter, but will vary accord- 
ing to the State of the rectum, the anterior 
wall of the intestine forming the moveable 
platform, upon which the back part of this 
region reposes. 
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The tränsverse diämeter of this region^ 
iaken in its middle part, is äbout twoinches 
anda half; behind this centre it bulgesout 
to form the bas fond, and anteriorly to it 
contracts, to constitute the inferior cönical 
floor of the neck of the bladder. 



OF THE 



URETHRA CONSIDERED IN RESPECT 



TO IT8 



DIMENSIONS, FORM, AND RELATIONS. 



The Urethra is the excretory duct which 
conveys the urine from the bladder out of 
the body. Its length, adapted to that of 
the penis, varies somewhat in difFerent in- 
dividuals ; its general caliber is seldom more 
than one third of an inch, and often a 
little less, but it varies in difFerent parts of 
its exten t. From the point of the prostate 
to just beyond the triangulär ligament (the 
membranous portion,) it is smaller and less 
dilatable than at any other part. At the 
bulb, it is rather more capacious, and from 
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this to the glans penis it preserves an uni- 
form diameter. At the latter part, it en- 
larges a little, constituting the fossa navi- 
cularis, and finally contracts at its extemal 
orifice, which represents a vertical fissure. 
It is impossible to mark the precise point 
at which the bladder terminates and this 
canal begins, any more than to point out 
the place of junction between the neck and 
body of a common bottle, We may, how- 
ever, consider that the Urethra commences 
at the anterior angle of the prostate, and 
terminates by its external orifice at the ex- 
tremity of the penis. Anatomists com- 
monly describe the Urethra as traversing 
the prostate without telling us where it 
begins ; and they divide it into a prostatic, 
a membranous and a spongy portion ; the 
first corresponding to the prostate, the se- 
cond extending from this to the bulb, and 
the last from the bulb to its external ori- 
fice : hence the difficulty to comprehend 
the description of the different Operations 
performed in these parts, and the ambi- 
guity and want of precision so well suited 
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to puzzle and perplex the anatomical Stu- 
dent. I have frequently been asked by 
men of talent and experience, what the dis- 
tinction is between the prostate, the Ure- 
thra, and the neck of the bladder. They 
could not understand, if the Urethra passed 
through the prostate, as described by ana- 
tomists, how it was, that lithotomists were 
Said to carry their incisions from the end 
of the Urethra into the neck of the bladder. 

The conversation would run thus . — 

Q. Where does the Urethra commence ? 

A. At the neck of the bladder. 

Q. What is the neck of the bladder ? 

A. That part corresponding to the 
prostate. 

Q. Well ; but the Urethra traverses the 
prostate ; therefore it must commence 
beyond it, at the body of the bladder. 

Here it has been necessary to State 
what I have just explained, and to shew, 
that the confusion was owing to the inde- 
finite and vague limits assigned to these 
parts. 

G 
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The neck of the urinary reservoir is 
formed inferiorly^ and in some measure, la- 
teraUy, by the prostate; and in the rest of itß 
extent, it is completed by the anterior and 
lateral walls of the bladder converging at 
the anterior extremity of the prostate, 
where, in my opinion, the Urethra should 
be made to commence. To ascertain the 
propriety of adopting these limits, it is only 
necessary to open a bladder in situy from. 
the summit to about the middle of its pos- 
terior wall ; it will then appear evident, that 
the orifice of the neck of the bladder is at 
the anterior extremity cf the prostate ; 
that the prostate forms the whole floor and 
a portion of the sides of the neck, and that 
all behind this gland belongs to the body 
of the organ. Therefore, in the lateral 
Operation for stone, the only part of the 
neck interested, is that which is consti- 
tuted by the prostate ; if the incision be 
carried beyond the prostate, it is the body 
of the orgaii which is cut The opening 
should be described as made in the me«* 
branous portion of the Urethra and pros- 
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täte ; tbat is, in. Üie comraenceraent of the 
Urethra and that part of the neck of the 
bladder which is formed by tbe prostate. 
To divide any other pmrt of the neck would 
require to cut iipwardfi* or obliquely up- 
wardsy abore the prostate, a thing never 
dreamt of in the lateral Operation. 

Tbe Urethra begins»' then, at the anterior 
extremity of the prostate, and immediately 
traverses the triangulär ligament, or sep- 
tuin perlnaei, passing through which, itmay 
be Said to emerge from the pelvis. It is 
then united to the sheath of the ccH-por« 
cavernosa under which it lies, and the extre« 
mity of which it completesby the expansion 
of itserectile tunic, the dilatedpart which is 
cailed thß glans penis, serving as a sort of 
capping. to them. Firmly united to this 
sheath, itis^daptedto the form of the penis 
with which it is moveable beyond the trian*^ 
gular ligament ; but at this last point it is im- 
Bioveably -fixed. To determine the precise 
Situation of that part of the Urethra which 
is fixed or attached to the bones of the pel- 
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vis is of extreme importance ; because it 
is the proper and invariable guide to the 
neck of the bladder ; and no one can pass 
a catheter into this organ, with safety, 
unless he be well acquainted with its po- 
äition. This part of the canal lies one inch 
and a quarter below the inferior part of the 
Symphysis pubis, about three quarters of an 
inch under the lower edge of the pubic li- 
gament. 

Behind the triangulär ligamentyithe upper 
part of the Urethra corresponds to that por- 
tion of the fascia of the pelvis, which con- 
stitutes the anterior ligaments of the blad^ 
der ; its under part or inferior wall to a few 
muscular fibres ;* on each side of it there 
are veins. After its passage through the 
ligament, it is covered below by the bulbo- 
cavernosi muscles, a fascia-form cellular 
tissue, and the skin. 

It has long been a question in dispute 



* These fibres are known as Wilson s muscles ; they belong 
to the levatores ani, ^ 
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whether the Urethra isstraight;and authors 
do not agree better about its direction ; 
hence the difFerence of opinion respecting 
the form of catheters, and the variety of 
rules for introducing them, l'he Urethra 
is, strictly speaking, a straight canal ; that 
is, when detached from the penis and 
stretched in the direction of a line which 
would be a continuation ofthat of the inner 
surface of the basis or inferior region of the 
bladder. Now, although from its connex- 
ion with the penis it cannotinallindividuals 
and at all times be made perfectly straight, 
the penis, which must be extended with 
it, not yielding sufficiently ; yet, it may be 
drawn out so as to admit of the introduction 
of a straight instrument, which, when in 
the bladder in its natural position, will have 
precisely the direction of a line drawn from 
the inner surface or posterior edge of the 
trigonal Space to the hole in the triangulär 
ligament, and continued forwards. This 
line will be nearly parallel to the axis of 
the superior aperture of the pelvis. It is 
solely on account of the difFerence in length 
and elasticity between the Urethra and 
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penis that the canal can be better stretd»ed 
in most cases, on a curved thanon a straigbt 
catheter. Biit the curved instrument is 
not preferred mwely fbr this reason : it 
has the advantage, when introduced into 
the bladder, of occupying its centre;where<- 
a6, the esbd of the straight one cannot be 
cairried f rom the bottom of the organ, with- 
CHiit considierable pressure cm the upper 
part of its neck, and ata the lom^er part of 
the edge of the foramem in the trianguibsr 
ligaiDiemit. 

A straight sound, when an effort is made 
to direct its end towards the centre of the 
Madder^ represents a lever, the fulcrum' of 
which is the lower margin of the opening 
in the triangulär liganient, the resistance, 
the Upper orjrather anterior wall of the neck 
of the bladder, and the power the band of 
the Operator. 

With a curved instrument the whole of 
the bladder may be explored ; its summit 
raay be reached without difRculty : this- is 
quite impossible with a straight staff. 



ORGANISATION OP THE BL ADDER 



AND 



ITSEXCRETORY DÜCT, 



Considered in a general point of view, 
tfae Uadder^ like the alimentary canal, is 
formed of three distinct coats, besides lay- 
ers cf cellular tissae ; a mucous membrane 
fbrms its internal, a serous membrane its 
extemaltunic, and betvreenthese \b amem-* 
branlform Stratum of muscular fibres. Its 
serons oovering is furnished by the perito- 
nsum, which passes from the anterior wall 
crf the abdomen over the summit of the 
bladder, and then, lining its posterior sur- 
face, lateral regions and bas-fond, isreflected 
upon the rectum and sides of the pelvis. 



48 

By tliis reflection of the peritonaeum from 
the bladder to the rectum, the inferior part 
of the pelvis is closed, and a sort of pouch 
or cul de sac is formed between these Or- 
gans. 

The middle part of this pouch advances 
within half an inch of the posterior mar- 
gin of the prostate ; whilstitrecedeslaterally, 
so as scarcely to cover the posterior extre- 
mities of the vesiculae seminales. By this 
disposition, the most depending part of the 
peritonaeal reflection represents a quick 
curve, its convexity being turned forwards, 
towards the prostate. The peritonaeum 
is not constantly reflected at the same dis^ 
tance from the prostate ; in some sübjects 
it does not come within an inch and a quar- 
ter of it ; in others it advances as far as its 
posterior margin. We see, then, that the 
inferior part of the anterior and lateral re* 
gions of the bladder, as well as the anterior 
part of its inferior region, have no serous 
coat or peritonaeal covering. The serous coat 
ofthe bladder, ispretty intimately unitedto 
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the muscular coat, by alayer of cellular tissue 
which might be described as a distinct tu« 
nie. Its adhesion becomes weaker near the 
difFerent points where it is reflected, 

This cellular Stratum which unites the 
serous npiembrane to the muscular fibres, 
may be considered as a modified contin-- 
uation of the fascia of the pelvis, reflecting 
itself from the levatores ani muscles, under 
the peritonaeum. The fascia of the pelvis 
is strongly marked, thick and dense, where 
it begins to be thus teflected, forming a 
strong floor or partition between the abdo- 
men and perinaeum* 

Under this cellular tunic is the muscular 
coat, composed of fibres running generally 
in a direction parallel to the great axis of 
the bladder, some of which, however, are 
Seen to cross each othen 

These fibres muster in considerable 
strength atthe bottom and neck of theblad-* 
der, where they intersect those of the leva- 

H 
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tores aiii mtisctes. A fasciculus of these fk 
btes frurröutids tbe tteck of the bläddfer, do 
ai^ to form a sort of sphincter ; büt t-his dis- 
Position is notvery evident in someindirid^ 
uals. The muscular coat of the bladder, 
during its cöntractiöii, draws ihä bioveable 
pärt$ of thä Organ töwardi thä fiidd ones, 
e^aceiy a^ thk fingets i^ead oifbt a bladdet 
of tlääiib giim act^ tf ben pi^sduii^e iä made 
tö ettipty it 

lil ihditiduals whd tiaVci nb very distinct 
iphineti^i' vesicaft, the urlhef Ööes not floi^ 
inirbltitttärily ; bfecause, irl the natural stafe^ 
the vesical orifice of the tii^thrä ii tildsed^ 
as we have already explained ; and the con- 
träetion of the müseulär coat of* the blad- 
det'and df thiä äbdoniiilalmnftclesi^l^quited 
to öretcoriiethd resistancej Which theclösäd 
Urethra thüS päSsively ttiak(g» to the dis- 
charge of this fluid. 

Hie Sphincter of the bläddfer iS by no 
means so necössary aä that of th6 rectum ; 
and in paräplegia, wherö there is involun- 
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tarjevacuationofthefaBces, theccmcomi- 
tant retention of xiriiie is to be parüj ax- 
plained by this fact, that the contractioii of 
the bladder itself is necessary to overcome 
tbe resistance of its natundly dosed orifice. 

The muscular>coatof the bladder k some- 
times so constructed as to form round fas- 
cieuli or pillars witfain the cavlty of the 
organ/dividing it intooeUs, which may lodge 
gravel or eakuH. These ceUs result from 
Hlie unequsil distrii^tion of the muscular 
^bres. Whentheseare collected in bun« 
dles^instead of Icnrining a uniform Stratum ; 
-t^e bladder, being consequently weak in 
the intervals which they leave, is there dis- 
teiided into ceUs. Such .bladders are pe- 
cuUarly Qirourable to tbe predpitation of 
Bubütances contained in the urine.; and 
wben any concretion exists, it Js liable to 
lodge in the cells, and is not so ükely to 
be expelled as when the bladder is smooth. 
I haverery frequently found calculi lodged 
in thefe cells, and sometimes have seen 
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the calcareöus phosphate in a softish State, 
in great abundance, iii all the vacuitiesbe- 
tween the columns« 

V 

The mucous coat of the bladder is thin 
and pale; its villi are so fine as to be scarcely 
discemible,' and its foUicles are not visible 
in thehealthy State. It is of course con- 
tinubus with the internal membrane of the 
Ureters and Urethra. Between the two 
last mentioned coats exists a d^nse but thin 
layer of cellular tissue, in which small ram- 
ifications of vessels and nerves are observed, 
and which häs been described by some 
authors as the cellular coat of the bladder. 

The fixed parts of the bladder offer pe- 
culiarities of structure, which require a se- 
parate description. They are the strongest 
and tbickest parts of the organ of which 
they form the floor. 

The prostate forms about the two ante- 
rior fifbhs of this floor or inferior region of 
the bladder. It is of a triangulär form, its 
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base being tumed backwards, its summit 
forwards. Its antero-posterior diameter 
is about*one inch and an eighth ; its base, 
measured across, has nearly the same ex- 
tent. It is about three quarters of an inch 
thick; but the volume of the prostate varies 
almost as much as that of the spieen : in 
some subjects it has thrice the size here re- 
presented. It forms, as we have already 
stated, the bottom and a portionöf the sides 
of the neck of the bladder, and joins it to 
the commencement of the Urethra ; its 
centre being süghtly hoUowed out for this 
purpose. Its internal surface is lined by 
the mucous membrane of the bladder, as 
it becomes continuous with that of the 
Urethra ; and, extemally, it is intimately 
uhited to a layer of the fascia of the pel- 
vis, which forms its capsule. Fröm its 
shape, the prostate appears to be composed 
of two lateral lobes united by a middle and 
inferior portion ; from the back part of this 
last a protuberance'rises towards the cavity 
of the bladder, which producesan elevation 
of the mucous membrane, varying in form 
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Aikd skse, called ihe imtia ve$iea^ or liiette' ve- 
flieale« Tiiis {yotuberance corresponds to 
.what faas boen called tbe thirdlpbe <p^ the 
^ostate ; it has «»metlmes be^a Beidß so 4e^ 
iveioped, as to bk)ck up theeatrioioe tp the 
yaddec Anteriorly to thi9 elevfktion, an4 
cöiresponding to the anterior half of U^ 
prostate, is a ridge pr elev^ation fprined 
bj B, Icmgitfudiniil fold of tibe mugpiius memr 
farane«* At the »nt^or extremity of this^ 
are the orifices of the ejacul^tory ducts, se- 
parated only by the thickness of the fold, 
on the very tip of which, is another orifice, 
that of a loxig lacun» directed ba,€ikwards. 
The predse nature of the tissue of the 
prostate is not known ; it is firm and 
dense, almost as hard as fibro-^cartilage ; it 
i^ontains a multitude of follicles, whidi 
open by twelve or fifteen small ducts upon 
the mucons membrane, near the verumonf- 
tanum, where they shed a viscid Äuid, of 
a grey or yeltour colour. By pressure this 
fluid is Seen to issue from the duots. 



* The verumontanum or caput gallinaginis. 
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The two ejaculiiitory ducts pa» tfaroüg^ 
the prostate in a longttadinal directiäD, oii 
the rtiedian üne, at the distftnce öf two or 
three lliies frcxtn its iüner 9iiifao& It is hd^ 
portant to nc^lce that these dnots» wfaich 
are ver^ ftttial)^ i'tin dose together^ andöpeti 
itito tlie ui'efhrä^ each bya sniall ofifice^ 
tLpon the änteti&t and lateral parts äf the 
verumöhtanüm« They ar6 f orixied ai a niii^ 
eotxs töBt streiigthened by cellula^ tiasue^ 

Of the three posterior fifths of the basis 
or inferior region of the bladder, the ante- 
rior half has beeil called the trigonal space 
or tiigone vesicoki. This space is smooth and 
triätigttlar ; its posterior angles are formed 
by the orifices of the uteters^ the anterior 
one by the uvula vesicae, its sides being 
about an inch in length« The tbickness 
of the blftddeif exceeds twolines in thisplace^ 
under which are the vesiculse seminales^ ae^ 
päl*ating its lateral parts from the rectum^ 

The orifices c^ the uireters, which form 
the posterior angles of this Space, are not 
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easily perceived oii the internal surface of 
the bladder ; as these canals run obliquely 
between its muscular and mucous coats, for 
the extent of one inch* From their direc-* 
tion being almost parallel to the sides of 
the bladder, the mucous membrane forms 
over their orifices a sort of valve, which is 
an obstade to the retrogression of the urine. 
Some of the fibres of the muscular coat are 
so disposed as to appear to have a certaia 
influence, during their .contraction, in clos* 
ing these orifices. 

« 
The orifices of the Ureters lie jiist above 
the posterior extremities of the vesiculas 
seminales of which it may be necessary to 
give ä brief description» 

The vesiculae seminales. are placed, then, 
under the sides of the trigonel space of the 
basis of the bladder, upon the rectum ; be- 
tween the orifices of the Ureters which are 
behind, and the prostate gland which is be- 
fore them ; on the outside of the vasa de- 
ferentia, and on the inside of the levatores 
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ani musdes. They belong to the genital 
apparatus by their functions, but, by their 
connexions they are not independent of 
the urinary apparatus, beingfirmly and inti- 
mately united to the bladder by a layer 
of the fascia of the pelvis ; yet they do 
not, like the prostate, form a part of this 
reservoir: they are united to the rectum in 
a much less intimate manner. ,Theirlength 
is about two inches and a half, their breadth 
rather more than half an inch, and their 
thickness about two lines. They are flat, 
slightly conical^ and at their surface tuber- 
cular. Their anterior extremities, lying 
dose to the slightly concave margin of the 
prostate, are separated only by the vasa de-- 
ferentia ; whilst their posterior or free ex- 
tremities are separated, by the distance of 
one Jinch and a quarter. They, therefore, 
drcumscribe an extemal trigonal or trian- 
gulär Space, which lies immediately upon 
the rectum. 

The vesiculae seminales seem formed by 
a continuation of the vasa deferentia dis- 

l 
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posed as ä flexuoüs canal, wound up, and 
havlng its divers flexures united^ so as not 
±0 be easily unfoldßd; at any rate, the vas» 
deferentia, vesicula^ seminales and ejacu- 
latory canals, are inseparably united at the 
posterior edge of the prostate. When cut 
through, they iqipear divided into cells, 
which are separated by partitions. They 
are formed of an external white coat, analo- 
gous to, but somewhat finer than, thät which 
formsthe vasa deferentia, and of an internal 
mucous lining not ünlike that of the gall- 
bladder. They are abundantly supplied 
with blood vessels. The vasa deferentia lie 
dose to the inside of the vesiculae semina- 
les ; they are here larger and more flat than 
in the rest of their extent. FoUowing these 
vasa backwards, we perceive that they pass 
towards the lateral regions of the bladder^ 
superiorly and anteriorly to the Ureters and 
behind the umbilical artieries: 

In addition to these peculiarities of struc- 
ture, in the iixed parts of the bladder, one 
remark niay be applied to its summit or 
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most moveable region. This part of the 
Organ is of considerable thickness^ the 
muscular fibres being assembied in it in 
a strong düster. The urachus, a fibrous 
cord or obliteräted canal, and, on the sides 
of this, the umbilical arteries, all ascending 
between the peritonasum and linea alba to 
the umbilicus, tend to increase the subs-^ 
tance of the sumitiit of the bladder. 

The bladder has a large supply of blood ; 
the number aöd volume of its vessels, how- • 
ever, vary considerably. They occupy its 
lower and lateral regions principally. The 
arteries spring, three or four of them, from 
the timbilical, one or twö from the hemor- 
rhoidales mediae, some from the internal 
pudic, and one fröm the trunk of the hypo- 
gastric. This last, called by Chaussier the 
vesic oprostaticartery, is small ; it runs along 
the bottom of the bladder to the prostate, 
spreading its branches in this gland, in the 
vesiculae seminales and rectum. 

The obturator and epigastric i^rteries,^ 
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give a few twigs to the upper part of the 
bladder. 

The veins correspond to these arteries ; 
but there is, besides, a very important plex- 
us on each side of the neck of the bladder^ 
situated, in generale immediately above the 
prostate and vesiculae seminales. It is 
formed by most of the veins of the penis» 
which pass under the arch of the pubes, and 
after dividing, sub-dividing and anastomo-- 
sing with the veins of the bladder to form 
it, collect into two or three trunks» that 
open into the internal iliac, near the ob- 
turator. This plexus merits the particular 
attention of the surgeon ; it should be re- 
spected in all Operations ; for there is no 
part, the lesion of which is more serious. 

Its inflammation is generally foUowed by 
suppuration and death, and when wounded^ 
it is a source of troublesome and sometime^ 
fatal hemorrhage. The nerves of the blad- 
der arise from the spinal and great sympa- 
thetic System; several filaraents proceed 
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from the sacral, and many from the hypo- 
gastric plexus. They vary in number, and 
are irregularly interlaced ; passing over the 
sides of the rectum, they arrive at the la- 
teral parts of the basis of the organ^ to the 
mucous and muscular membranes of which 
they are distributed, as well as to the pros- 
tate gland, and vesiculae seminales. 



The lymphatics of the bladder proceed 
to the hypogastric glands, and more espe<- 
cially to those placed on the passage of 
the umbilical arteries. 



ORGANISATION OF THE URETHRA. 



The Urethra is formed of an internal 
mucous membrane, a dense cellular coat, 
and a peculiar erectile tissue. Its mucous 
membrane is continuous with the integu- 
ment of the glans penis on the one hand, 
and with the internal lining of the bladder» 
of the ejaculatory and prostatic ducts, on 
the other. It is of a pink or red colour, 
near the former, and whitish in the rest of 
its extent. Where the mucous membrane 
lines the anterior half of the prostate, it 
offers, as we have already stated, the longi- 
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ludinal rising called the verumontanum, 
with the orifices of the ejaculatory ducts, 
and of a lacuna three quarters of an inch 
in length. On either side of this elevation 
the prostatic ducts are generally observedto 
open ; anteriorly to the bulb of the Ure- 
thra, it presents numerous other laqunae, 
called the simusesof Morgagni; theyare lit- 
,tle canals formed by the reflection of the 
membrane, which is throughout very fine 
and delicate ; and they become more and 
more abundant towards the fossa navicu- 
laris. 

V ♦ 

The cellular coat of the Urethra is almost 
inseparably united to its mucous lining ; it 
is blended with the tissue of the prostate, 
^nd from this gland to the bulb, an extent 
öf thr^e quarters of an inch; comprehend- 
;ing what is called the memb^ranous portJon 
of the canal, is pecuJiarly strong ; being 
fortiüed by a layer of the triangulär liga- 
:raent and fibres of the surrounding mus- 
*les. In tlie rest of its extent, it is pretty 
intimptely united to the erectile turiic. 
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This last coat constitutes a part of the 
Urethra, from the triangulär ligament to 
its extemal orifice. It begins by forming 
what is calied the bulb ; and then consti- 
tutes a uniform tunic as far as the glans pe- 
nis. It is impossible to asslgn very definite 
limits to the bulb of the Urethra ; by which 
I understand that part of the tunic, which 
lies upon the anterior surface of the trian- 
gular ligament, and which ceases to be 
bulb, when it adapts itself to the other 
coats of the Urethra. Now, the extent to 
which it Covers this surface of the ligament 
varies much: in some individuals it de- 
iscends almost as far as the sphincter ani ; 
in.others, it doesnot cover morethan four 
or five lines of this septum, to which it very 
closely adheres. This part of the Urethra 
is covered below by the bulbo-cavemosi 
musdes, which, when they contract, press 
it against the triangulär ligament. At 
the end of the corporä cavemosa the erectile 
tunicexpands above andbehind, toformthe 
end, or glans penis, being at its under part» 
or below the fossa navicularis, very thin. 
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Its external surface is iinited to the Cor- 
pora cavernosa by a layer of fibro-cellular 
tissue ; and by a layer less firm and dense, 
to the bulbo-cavernosi muscles and to the 
cellular tissue, which separates it from the 
integuments of the scrotum and penis. It 
is constituted by erectile tissue, the cells of 
which are much smaller and more delicate 
than those of the corpora cavernosa penis, 
and contains no müscular fibres, other than 
those entering into the coinposition of the 
veins of which this tissue is formed.* 

On the sides of the bulb, in the imme- 
diäte vicinity of the triangulär ligament, 
lie two little, round, glandulär bodies, about 
the size of a pea, of a reddish colour and of 
a tissue not unlike that of the salivary 

* The veins have all a contractile or müscular tunic ; and 
as the erectile tissue is formed of veins, the Urethra may be said 
to be müscular. I have examined this canal over and over 
again^ with the most willing desire to detect other müscular 
fibres, but have never been able to discover any. I must say, 
however> that according to my own Observation, the jnuscular 
coat of veins composing the erectile tissue g^nerally, is more 
developed than in other veins ; and the uses of this tissue seem to 
confirm the opinion I entertain of its structure. 

K 
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^lands : they open intp the Urethra, eacli 
by a small duct, three quarters of an inch 
in length, which runs obliquely forward 
to the mucous surface of the canal. These 
glands, which appear to be formed of an 
assemblage of follicles,are not alwaysfound. 

It may be necessary to repeat, that the 
portion of the Urethra between the ante- 
rior angle of the prostate and the anterior 
surface of the triangulär ligament, a por- 
tion which never exceeds three quarters of 
an inch in length, is the fixed part of the 
canal ; it lies under the arch of the pubis, 
one inch and a quarter below its Symphysis, 
and is embraced by the opening in this li- 
gament. This anatomists call the mem* 
branous portion. 

The blood vessels of the Urethra are für- 
nished by the internal pudic ; several twigs 
traverse the sheath of the corporacavernosa 
to be distributed to it. Its lymphatic ves- 
sels go to the glands of the groin and pelvis. 
It receives nerves from the pudic and lesser 
sciatic. 



DE8CRIPT10N 



OF THE REGIONS OF THE BODY, 



OR 



PARTS, THROUGH WHICH, THE BLADDER 



MAY BE ATTACKED. 



Having described the bladder and Ure- 
thra, we have now to consider them as 
complete organs, in reference to the parts 
through which they may be laid open ; and 
as the former can be attacked at the su- 
perior or at the inferior aperture of the 
pelvis, it is of great importance to form a 
correct notion of its position relatively to 
this osseous cavity. 

The direction in which any thing can be 
carried into, or extracted from, the bladder, 
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with safety, depends upon an accurate 
knowledge of the relation the organ bears 
to the apertures of the pelvis. In fact, this 
relation should not be lost sight of for one 
instant, in any stage of any Operation where 
the parts contained in the pelvis are con- 
cerned. 

The cavity of the pelvis is thrown back 
so that its Upper aperture is inclined for- 
wards* In the erect posture, a horizontal 
line carried backwards from the Symphy- 
sis pubis, falls in the middle of the hollow 
of the sacrum ; and another, perpendicular 
to this, carried from the same point up- 
wards, meets the third lumbar vertebra. 

The two apertures of the pelvis are by 
no means parallel ; two lines directed from 
the surface of the body to the centre of 
of the cavity, one perpendicular to the plane 
of its superior, the other to that of its in- 
ferior aperture, must have very different 
directions. 

The axis of the superior aperture is re- 
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presented by a linedrawn from the junction 
of the two superior thirds of the sacrum 
with its inferior third, to the umbilicus ; 
and the plane of the lower aperture is such, 
that its axis corresponds to a line drawn 
from the middle of the space between the 
apex of the coccyx and the Symphysis pu- 
bis, to the sacro-vertebral prominence. 

If the bladder occupied the centre of 
the pelvis, it would be right, in the.extrac- 
tion of a foreign body from its cavity, to di- 
rect the forceps in a line parallel, or as near 
as may be parallel, to the axes of the aper- 
tures of the pelvis : to that of the superior 
aperture, when the Operation is performed 
above the pubes ; and to that of the inferior 
aperture in lithotomy by the perinaeum. 

But, as this is not the case, a line drawn 
from the centre of the floor of the bladder 
to the most spacious part of either aperture 
of the pelvis, indicates the passage, which, 
as far as is compatible with the Situation of 
the incision, ought to be given to a foreign 
body drawn from the bladder. 
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It is evident, that the more we deviate from 
this rule, the greater must be the coiftpres- 
sion and contusion of the soft parts, be- 
tween the stone and the bones. And, yet, 
how very few Operators are aw^are pf this 
simple fact. We have all Seen, and we every 
day see them sin in this particular ; not 
unfrequently, patients are absolutely lifted 
up by instruments drawn against some 
part of the pelvis. 

It has been usual to cut into the ante- 
rior region of the bladder, above the pubes ; 

and to open its inferior region, by the in- 
ferior aperture of the pelvis, either through 
the perinaeum or through the rectum, er 
by dividing parts of both. We have, there- 
fore, to examine the supra and infra-pubic 
regions, in order to know what parts exist 
there, between the bladder and the sur- 
face of the body. 

The anatomy of the first region is sim- 
ply that of the lower part of the anterior 
wall of the abdomen ; we must, however, 



71 

premise, that the different parts divided 
here to expose the bladder, must be cut 
through or traversed, in a direction parallel 
to the axis of the superior aperture of the 
pelvis, as close to the ossa pubis as possible. 
These parts are the skin, cellular tissue, 
the fascia superficialis, the linea alba, deep 
cellular tissue, and the fascia transversalis. 

I have already explained that if this re- 
gion were examined to the extent of one 
inch, above the pubes, it would be neces- 
sary to add to the parts just enumerated, 
two layers of peritonaBum ; namely, one 
layer covering the wall of the abdomen, 
the other forming the external tunic of 
the bladder. I have, therefore, purposely 
used the expression close to the pubes ; 
meaning, that the Instrument employed to 
open the bladder, should be kept in im* 
mediate contact with the superior surface 
of the Symphysis. 

The parts lie in the order, in which they 
are here named. The skin is covered with 
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more or less hair ; the sub-cutaneous cel- 
Inlar and adipose tissue varies in quantity 
in different subjects ; in some, its thick- 
ness does not exceed three or four lines J 
in others, it is one, two or three inches 
thick. The fascia superficialis varies, also, 
in strength and thickness, in different in- 
dividuals. It is not very intimately united 
to the parts beneath it. 

The linea alba, formed by the conjoined 
aponeuroses of the large muscles of the ab- 
domen, between the adjacent edges of the 
recti and pyramidales muscles, is, in point 
of breadth, a inere line, at this part of the 
abdomen ; so that, when cut through lon- 
gitudinally, the margins of the above mus- 
cles of one side, seem to be in contact 
with those of the other. The deep cellular 
tissue intermediate to the linea alba and 
fascia transversalis, is not very abundant ; 
that between the fascia and peritonaBum 
constitutes a loose layer, containing more 
or less fat, and through which, unfortu- 
nately, the urihe easily makes way into the 



73 

cellular tissue of the pelvis, after the high 
Operation for stone. It is in this tissue 
that the part of the bladder lies, which we 
consider to be uncovered by peritonseum, 
namelj, a portion of its anterior region, 
and not its summit. 

The femoral artery furnishes the super-« 
ficial epigastric, circumflexa ilii and some« 
times other small branches to the skin, su^ 
perficial cellular tissue and fasda super« 
iicialis; the deeper parts receive small twigs 
from the obtiu*ator and epigastric arteries. 

We now proceed to the description of 
the infra-pubic region. Here, the extent 
of the inferior aperture of the pelvis is the 
first thing to be attended to, the boun*^ 
daries of this aperture being, also^ those 
of the infra-pubic region ; to enquire how 
the opening is filled up, is, of course, to 
enquire what parts occupy, and in what 
manner, the perinaeum and region of the 
anus. It cannot be too often repeated, that 
the dimensions of the outlet of the pelvis 
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ai^ of the greatest ccmsequence to the sür^ 
geon ; tfaey ocmstitute a most essential patt 
of the dat^ froni .whicb he is to 4ecide äs 
to the best treatment of stone.; and^sly 
though they do not «eem to have been 
considered of so much idsaportance byana- 
tomistSy or even by those who have written 
ex professo ori this disea&e,\ there caä be 
nodoubtthat aperson to whoin they are Aot 
familiäiv is utterly incompetent to form a 
correct opinion upon thb sub^ect. In g<ene- 
ral, the attenticm has been so little fi&ed 
upon the/pointin q^uestion/. that, m the 
history of Operations for stone, the extra- 
neous bddy (somewhat increa^ed in the eyes 
of theop0ra|;or by the diffioulty experiehoed 
in its extraction,) has been sometimefi de« 
^rtbed)of suiöh' a ^v^ame^ as 'to exceed; the 
extent of die osseous cänaJ^ tlirmgh vJiich 
it was made to pas&y; ' mistatementa ari&ing 
evidently from the eirrors abroad respect- 
ing the extent of the pekic outtet. : - 

The margin of the inferior aperture of 
the pelvis is formed süperiorly and ante- 



75 

riorly by the Symphysis pubis ; laterally, 
by the branches of the ossa pubis and of 
the ischia ; behtncE, by the summit of the 
cöccyx ; and on the sides, posterioily, by the 
sacro-sciatic ligaments and ischiatic tuber^ 
<%$ities. The plane of the aperture is in<^ 
diived fol*#irds, ss itB axis indicates. 

The best mode of measuring tlie open- 
ing^ and of appreciating its form, and dl« 
reotioiiy iä to'remove die bladder^ reetumi 
and all the soft.parts of the perinseufn and 
petvis, exoept the obtinrators and pyrifor«- 
mes^ < muAd^s^ i and thetr - fasd». It' wiU 
th<^nr be ieen^ that the distence from the 
böttom of the Symphysis pubis to tfaetip 
of the coccyx, - is about four inches and an 
eighth. The greatest transverse diameter 
is that taken from the back patt of one 
tuber ischii, where the larger sacro-sciatic 
Ugament is attached, to the same point of 
the opposite side ; it passes im mediatdy be- 
ll ind the änus and measures three inches.* 



* Tlie direction in which a stone should be extracted by 
tbe pelvic outlet is indicaJied by a Hne drawn from the incision 
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Theextent of a linedrawn across, sloiig 
the inferior edge of the pubic ligament, 
fromone sideof the pubic arch to the other, 
is one inch and an eighth ; lower down, op- 
posite the posterior margin of the prostate, 
(and by opposite, I mean in a line inter- 
secting another drawn parallel to the axis 
of the outlet, from this margin forwards,) 
the distance across, which has been tre- 
mendously over-rated, is only one inch and 
three quarters. Finally, the extent of a 
line drawn from one ramus ischii to the 
other immediately in front of the anus, is 
two inches and a half. This last line cir- 
cumscribes what is generally called the 
perinaeum ; all that is posterior to it be- 
longing to the region of the anus. 

The length of one side of the pubic arch, 
taken from the back part of the tuber ischii 
to the bottom of the Symphysis pubis, is 
about three inches and a half. 

in tbe prostate^ towards the part of the pelvis^ i^here this dia- 
meter is taken ; but, as the prostate is tumed forwards and 
near the bones^ the extraneous body and blades of the forceps 
must first be made to revolve on an axis formed at the poste- 
rior extremity of the incision in this gland. 
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We have given the average ädmeasure- 
ment, butthesedimensions vary much more 
in the male than in the female pelvis ; and 
almost always, what is lost in one diameter 
is gained in atiother ; if the distance is aug« 
mented from the Symphysis pubis to the 
coccyx, the transverse diameter will be 
found proportionably diminished; and 
when the latter is excessive, theantero-pos* 
terior diameter is lessened. 

At some depth in this space, towards 
the pelvic cavity, and fixed principally by 
the fascia of the pelvis, lie, on the median 
line, the floor of the neck of the bladder, 
or inferior surface of the prostate, and ä 
part of the rectum. The only portion of 
this Space on the median line left unoccu- 
pied by these parts of the bladder and rec- 
tum, is that between the Symphysis pubis 
and anterior extremity öf the prostate ; it 
nieasures one inch and a quarter. The 
posterior margin of the prostate rests upon, 
and is in immediate contact with, the an- 
terior wall of the rectum. 
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In examining) then, the middle part of 
the pelvic outlet, from before backwards, 
in whicb direction it measures four inoheä 
and an eighth, we bave first the space of 
one inch and a quarter between the Sym- 
physis pubis and anterior extremity of the 
piostate, then we bare the inferior surface 
öf ihi9 gland, which occupies an inch and 
an eighth, and finally we haye the remain^ 
ing inch and three quarters occupied by 

the last curvature of the rectum. 

» ' > 

, , , « 

Töknow the precise Situation of the neck 
of the bladder and this part of the rectum^ 
and to know what parts Surround» and exist 
between them and the skin, is to be ac^ 
quainted withthe anatomy of theperinsum 
and regiodii of the anus, The floor of the 
neckof thebladder^ havingits anterior extre- 
ihityan inch andaquarter belowthe Symphy- 
sis pubis, and its back part upon the rectum, 
is, we repeat, neither parallel tothe skin, nop 
to the plane of the pubic arch. Its central 
part lies about an inoh withiu this plane or 
from the perinasal «urface of the oss9 pu- 
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bU and ischiik Its anterior part is nearer 
tbe sjciix c^ tbe perinaeum than its back 
part by at leaat. tbree quarters of »n inch ; 
so that the thicknessof the parts ij^eparating 
this region of the bladder f rom the skin» 
pr the depth of the periixaeum, - which in 
itR centre varks from two to four mclieS| 
is three quartei» of an inch less witeriorly 
where the.uretbrabeginSi (hau posteriorly 
ppposite the back margin of the piiostate, 
Two distinct fasciae, a good deal of cellular 
,ti3$ue and;Sev9ral vessels and nerves form 
the substance. pf the perinaeum and sepa^ 
rate the neck of the bladder from the com« 
mon integumejnt 

; Unden the skin fumished with hair a&d 
{Mre&eiiting a longitudinal line ealled the 
rapbe that runs centrally from the rectum 
tp the serptumj ire find a pyoddeul of ^celr 
lular and adipose tissue which is sometimes 
Cimdensed into $. stf ong fascia-form Idyer. 

Seneath this, is a fascia extending acrosd 
the whole perins^üm and firmly attadbned 
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to the raftli öf the €ft«sä j^uta^üfta 6f tft§ 
ischia, where it meets the insertion of^fe 
fascia lata. It is very streng at its attach- 
menu to th«^ bbhi^^^lftdlMflfi^ H^'^e 
rectum aroüriia' whi6h it 1s |)iöidnged?e<$ B* 
fixed to the (Joccyx. SübjäfceWt t<y tliiff^&sl 
cia and sepiairated fk>fli'it hfä littfö ceöü^ 
lar tissuCj ai^e sf^^ral 'ÄiifscfeM. ' The biitböl 
carernosi lie iii the middle änd föiin ä soti 
öf platform to thfe bulb ^thefuf eÖiiä ; e3Cftfip. 
nallyto these,lles ön eäch slde, liponthfe cör^ 
responding corpus caverhesmii, the ischibi- 
cavernosus: thereisÄsligfit löngTtudinalfttri 
row between the iaehio and tiulbö-cävferrtölsl 
muscles. From the cetitre <)f thfr pbsteHdi 
tnargin of ^e müsculair floot formeö by 
the bulbo-cavernosii ä sttip öf muscfeXli 
feent back to the ähteriot'part of thte Sßhinöi 
ier äni with which -its fttoes at-e ^ blended; 
l?he museular laj^er of the* ^e^inaeutii Ü* 
Cöttipleted by the tr*nsversi perkifiei i^^Ml 
lie deeper, aftd äre #tretched *fröm the^V^i 
mi of the ischia to the ceiitre of the p^^U 
iKSum, where älbth^äe muööks nieet-tö 
f^riti; with Bomeof^thefibrei^oß)fhekv«tt^l 
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ani, a strong^ dense^ muscular intersec^ 
tion. 

When these muscles are removed, we come 
to the bulb of the Urethra and the second 
layer of fascia^ which is calied the triangulär 
ligament or septum perinaei* It is attached 
to the branches of the ossa pubis and of 
the ischia on each side : at these attach- 
ments it is disposed as a simple aponeuro- 
sis ; but, anteriorly and posteriorly, its dis- 
position is n^ore intricate. In the latter 
direction^ when opposite the back edge of 
the transversi perinasi muscles, it becomes 
blßnded with the superficial perinatal fas* 
cia on the one hand, and with a fascia-form 
layer lining the external surface of the le- 
yatores ani, on the other. By means of 
this laat läyer it may be said to be reflected 
up to the origin of the levatores ani, and by 
means of the first, it winds round the rec- 
tum to be attached to the neighbouring 
part of the margin of the pelvis, namely, 
the sciatic ligaments and coccyx« As the 
triangulär ligament forms a complete sep« 

M 
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tum, closing the whole pelvic outlet, it 
must necessarily open somewhere to let 
out the Urethra to the Corpora caveir- 
nosa, and to admit of the rectum passitig 
tö the skin. We have just stated that it 
ivinds round the rectum, or rather opens tö 
let through this intestine ; and, as all fas- 
cidd are reflected, or send a Prolongation 
upon parts passing through them, tlie layei' 
upon the levator ani muscle should be 
considered as a reflection given off to thö 
intestine as it traverses the triangulär liga* 
itteint. The same thing octurs anteriorly i 
ftt the distance of one inch and a quarter 
beneath the Symphysis pubis, and half aii 
inch below the edge of the pubic ligament^ 
tbe triangulär ligament öpens tolet through 
the Urethra t and tben, from the edge Cff 
the öpening it sends a Prolongation bac&« 
Wätdi^ which strengthens and forms a kind 
öf ßhealh to the membranous pörtion of 
th6 Urethra, äiid sd becomed Cö» tinuous irith 
thät layei- öf the fascia of the pelvis con«- 
sdtüting the capsule of the prostate. 

This opening for the Urethra has beeÄ 
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^escribed as » r^ular foramen, but it 10 ra* 
ther a loop than a round hole. Perhaps lU 
form will be better uuderstood if we saj, 
that where the ligainent meets the mem- 
brauou5 portion of tbe Urethra, it divides 
ia^o a right aod left cornu, which, as they 
proceed to be attached to the pubic arch, 
Ißave between them a circular margin for 
this part of the canal to lie upon. OpposUe 
the inferior border of the pubic ligament, 
eaph cornu splits into two layers, one of 
whicli is fixed to the cutaneous, the otber 
tq the pelvic surfape of the Symphysis pu^ 
bis^ so that the pubic ligament is included 
between them, It may be easily under- 
stood» how^ from the membranoujs porticm 
of tbe uretiira being so narjKDwly embraced 
by tbe triangulär ligament, it is, in re- 
aUty, a fixed part of tbe canai« 

. T^^ pjubk ligament is the chief structufe 
hetwi^n the lower part of the anterior wall 
c^thabladder and the skin, above the utre- 
thra. It is vßrj stroop^ and firmly attached 
to the pubic arch ; its diameter fxom befor^ 
backwards is three quarters of an inch. 
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xnin^ed» wfs^omt töl theimfe«i£)r dS|U#^^(f| 
the prostate enclosed in its capsn}9irf%B^ 
joined by its anterior extremity to the 
ma^branoüs portioil' of i the la^itttrki^a 4 1 landj 
it m ' hcre- th»t: ;& cctfreotf ii0<a(>» ^ JUiiy. fb§ 
obtainedof the positiofi oßtliesd p&vtss^M^ 
t just estinlate f or med bfmhstit hanYßlsiMtß^ 

Stripping off the thin cellular layer re- 
^ectfed irom tiie triaBgalasr^iigiaijbiSD^^on 
the t l&fBtove^ mA^ w)e^ pel^i\Qßitdid8e atoai^ 
5desrproefflfdii]^tp tht rectteiB(^ßK>atAte|^ 
imiembranbiEs pörtioir>o£ tiaet^aarelbl^iTtJiif^ 
f(^?rarlJiex!ontmdti]esa^dle hiy^'whidbr tch^dß 

ing down^the obtorfitior nsiael^hfsre^i^r»» 
'th^-pstt of tfaie pcäritlaeuffi^ta^^oyt of^elom- 
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gäte^i s^joencraxNdtic'cavitj efxtending from 
Ifief^ttt^hydis puMa txi* the sacro-sciatic 
tigämetit; - . — 

.lj^he^&ä0ftisL\ boundary of this Space is 
edniHi tli t^d by the x)bt urator fascia, i ta in^ 
feflol^ Wall by diepelv'ic surfaoe of the triati« 
^giäi»Mig^MiMti and ita internal boundary 
by the layer reflected from this upon the 
levatores ani muscles. 

uo(]ße^oadt4^^seiiifi8de$ we airive at the 
•ismla, ^^i^üStte» r|»lyi9,'Jor grot apoiwurotic 
^f^tHlotii^^aepaarflrtä)^ ih^ peiitonssam Gcom 
'^tB^p^lktmea-^ floor of the pel)iri&. It is 
W&ii ■j^äSiiiRg'yShwnifyeairthemmx^: the pel* 
^i'%»j[i!iilchdF(ßiäkai««]ied^ tqithebladderand 
-fStSt^f^. "ff^Ak^^tiv^i^iyiptfhyamk donfiftitittes 
the anterior ligaiiaj^fc»<tfthefioriDeT;«atidi«- 
terally, when arrived at the sides of the 
.^?^ftlWä/it'fdi«tö «h^ bapwate öf thfe gkiid; 
^m^kb 8aniö'ti»i!ö it ' jöias th? cöJluter lagrer 

£■ ju fc _« ' > iL ^xt ^ a „ ^ dO .. 0..äJi ^ 1 — !L > 

^lQii<^^iafitn^!Msles; taidti«jda «dditioii^ con- 
fhittoUsiWiÖi^ths'oeHirfw tidsue placed be- 
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tweeii tbe serous and muscular ooate of tjhe, 
blftdder. It ifi thus, that from fprming tbe 
capsule of the prostate, this fascia is con^ 
tinuous, by means of the sheath of the 
fliembranous portion of the Urethra, with 
tlie triangulär ligament ; and that all the^e, 
to which, for &cilitating doscription, 4i^ 
tinct names have been given, miglüt rea* 
sooably be spoken of ag difierent parte of 
the same fascia. 

It will naturally be difficult to conceive 
how the fascia of the pelvis cwi i^eca^ae 
the. layer covering tbe Inferior sur£äce of 
the prosjtate, sinee the fibri^s of the Xevatar 
um muscles ar^ placed bet w^een them. Tbe 
!£act is, these fibr^es are attacbed to tkß pros* 
tat? by laaeai^s of two layers of . fascia, 4E^^ 
are iocluded between them jostas theten^ 
sor vaginae feinori^ musde is placed ber 
tween and attacbed by means of twp layea?« 
of the.jfascia lata, Were we to describe 
Ute fuci» Immg ^h^ b^jttom of the prpSr 
■tat^ «nd fonnuigthe greatfx .p^<^ it# 
aq[»)^k) as proceeduig from the jviiedi^ 
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)ine Ifttenlfy ; we ^hoxAd say, thät wheti 
it röache^ the *maf gin of th« gland, it du» 
ridfcs ifito three layei«, twd of which en*. 
clöse, fts in a sbeath, the levator ani mu»- 
dej trhilst the other is cöntinued üpon the 
bladder, under its peritonaeal coat : of the 
two first layers» the inner one is the fascia 
öf the* pelvis and lines the inner surface of 
the leirator ani, the other is the layer re- 
flected on the outer surface of this muscle 
from the triangulär ligament. 

But'the fasciä of the pelvis or recto«-ve- 
^teal aponetiroftid is generally described as 
proceedittg doi^nwafds from its attachment 
to the rim of the pelvis. In this case,we must 
say, that it descends, lining the bones and 
obbarator muscle, tili it reaches the upper 
bördei* of the levator ani, and that at this 
börder it splits into three layers,an internal 
(Mi^ which in vests the internal sutface öf 
this tnuscle, fbtms the capsale of the piros^ 
t»t^^ and is refiected upon tlie bladder and 
wetdm betweeh their Serous and muscular 
coats ; a middle one whiüh covers the ßk- 
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ternal surface of the same ipuscle and is the 
reflected cellular layqr of the triangulär li- 
gament; and an external one which contin* 
ues to line the obturator muscle and is aU 
tached around the foramen thyroideum. 

It is a question often raised and not witb«» 
out pläusibility, iiirhether the layers here 
described ought to be considered as real 
aponeuroses, or merely as layers of cellular 
tissue ? To. this it may be answered, 
that the muscles are separated by cellular 
tis3ue in this region as well as in every other 
part of the body, butthat this tissue be* 
comes Condensed in certain points into an 
aponeurotic structure. 

The fascia of the pyriformis^ the obtu* 
rator fascia, the inner layer of the fascia 
of the pelvis, the capsule of the prostate, 
the first Portion of the triangulär ligament, 
and the superficial perinatal fasda, near its 
attachment to the bones, are evidently apo- 
neurotic ; the other layers mentioned «re 
only cellular tissue. 
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• -I%ö'HtteHM«f^lt»{k»täiice1y|iij^m the 
prudki. ' IFhis teMel, >tHäl!iig>fi<dm the i»f er« 

and emerges from the pel^s, br ratherl?e- 
gifllS«t^^6ktth«^ttMivgiii dfits mitlefi, «t'the 
teift^0» p»Tt of ^tb» greatf sehif icnotchi be- 

(^^1» ^B^itim. . ' It 1%-etiti^rs t^e pulvis ia^ 
f^' ' Ü^s^' sbitflic i^eteb^ inchnitig dowri-i 
f^i^^füfd^hriiiirdie'tor €h& taber^lgchii, ftnd 

United. Thearteiy tl^^^^'ötiis^sfWfNlHi 
between the levator ani and obturator mus- 

d^- >butr ctoföitdf atnjcl-iii' imitiediate' cbo- 
fii^lfrHlf the It^r «Hd -wtth &th& 'tittitü« 
ischli'^tq which: h<1s>tb«>tind down by tlf0 
cAitmidor iSisda^vTTWbeti' it i'eK;hes'th^ 
origBi of tfae i^ehi<MaiTdn!ro8iM imr^dtel-^)» 
^If^^esi {aio i^m- bi^incheä, er Hther giVes^ 
«d^ilt^iidH^^h0twtin<^^t^lled periin^ 



90 

or, the superficial artery of the perinaeütn. 
This is a very important artery ; it does 
not always arise at the same point, but is 
always large at its origin. It runs obliquely 
forward towards the scrotum, diminishing 
rapidly in volume asbranches emanatefrom 
it, in the depression between the ischio and 
bulbo-cavemosi müscles, covered by the 
superficial perinatal fascia towards the sur- 
face, and by the transversus perinaei muscle 
on its pelvic aspect 

The perinseal artery sends branches to 
all the surrounding parts : some, which go 
to the rectum, have been called hemorrhoi- 
dales inferiores ; and one, running rather 
transversely, which is sometimes furnished 
by the trunk of the internal pudic, is 
termed the transversa perinaei superficialis. 
Afterfumishingthis brauch, the main trunk 
of the internal pudic artery continues its 
course under the obturator fascia, running 
on the pelvic surface of the transversus peri- 
nasi muscle and concealed by the ischio-car- 
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vernosusand ramusof the os pubis^onwhich 
itlies tili it arrives at the Symphysis. About 
three quarters of an inch anteriorly to the 
origin of the perinatal artery, it furnishes; 
the deep transversa perinaei or artery of 
the bulb. This branch rüns across and a 
l'ittle forwards, in the substanceof the trian- 
gulär ligameot^ to the bulb of the Urethra, 
to which it i& entirely distributed ; it is not 
quite so large as the perinseal artery and 
lies, we repeat, deeper, or on the pelvic as- 
peet of the transversus muscle. The trunk 
of the internal pudie is ultimately distri- 
buted to the penis. 

The arteries we have described have cor- 
responding veins, which are generally larger 
or more numerous than they. 

The internal pudie nenre supplies the 
perinaeum with branches. Formed by the 
third, fourth, and sometimes fifth sacral 
nerves, it accompanies the artery and di- 
vides into a superficial branch distributed 
with the perinaeal artery,and a deep branch 
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Which Funs with the main arf erial trunk^ 
along the ramus of the ischium änd oi. 
pübis to thedonum 6f the penis. They 
both supply the sürrouhding parts witb^ 
filaments» 

The anatomy of the regiön of the anusi 
IS much more sim^de than that of the peri- 
naßum. It is botmded atiteriorlj by. the 
Hne passing from cme taber isdiii ta the 
ether^ immediately ia front of the anus ^ 
posteriorly, by the coccyx and vhat are 
calied the cocc^gei musdes, and latetally 
by apart of the tuberosities and the läacßo^ 
sciatic ligaments» The transverse diameter 
of tbk re^on takeh at the back^part of the 
tubei:ösities^ (that is^ at the widest part oH 
the pelvic outlet) is, as ilre have stated^ Haxe», 
inches ; taken elsewhere it is rather kss. 
The anterior and centittl part of this regibn 
is occuiiied by the curr^tiOre and termiiHh 
tion of the rectum* 

r 
• s. 

AIihoBt imtnedtat^ly ünder the skin^ We 
find tiie sphincter animutele, surroünded 
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by B great deal of fat cellular tissue ; under 
this 13 the superficial perinasal fascia ünited 
to the posterior comua of tbe triangulär 
ligament and proceeding with them to be 
attached to the inargin of the outlet ; then 
we arrive at the levatores ani muscles, öf 
which the posterior fibresform thosetenhed 
the coccygei, all covered by the cellular 
layerreflectedfrom the triangulär ligament ; 
and, finally, when these are removed, we 
come to the fascia of the pelvis, which is 
Seen here reflecting itself from the walls of 
the cavity upon the rectum, as it is re- 
flectd anteriorly upon the bladder. 

The vessels and nerves found in this re- 
gion in addition to those already described 
are the hemorrhoidales furnished by the 
internal pudic, and those which creep upon 
the intestine ; they are of no importance 
in reference to the subject of this work. 

As the curvature of the rectum may be 
fairly said to occupy the whole central 
part of this region, there is no room to at- 



94 

tack the bladder through it on the median 
line, without cutting through the anterior 
part of the rectum, an Operation we shall 
have occasion to notice, and in regard to 
which, as well as in many other respects, 
the anatomy of this portion of the pelvic 
outlet is important 



LITHOTOMY BY THE PERINEUM. 



Lateral Operation. 

It is now time to examine the different 
mechanical means of treating stone in the 
bladder, arid to see how far they tally with 
the anatomy and functions of the parts we 
have described and with the nature of the 
disease in its different stages and varieties, 
in Order that we may, if possible, methodize 
and improve them. 

Forthispurpose,it will not be necessary to 
include inour surveyplans that are obsolete, 
such as the Operation of Celsus and that by 
thegrandappareil; we shallconfineourselves 
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to the consideration of the most approved 
and most extensively adopted methods of 
operating. These are the lateral, or rather 
lateralized Operation, (Operation lateralis^) 
in the perinaeum, as performed by Frere 
Cpsme^ Cheselden, and^^rith^light modifica- 
tions,bypractitionersof the presentday ; the 
Operation by the rectum revived by Samson 
and practised by him, Vaccaand others; the 
high Operation or cutting above the pubes ; 
andlithotrity. Itis not our Intention to give 
a füll and complete description of the above 
ihodes of operating ; oür object being only 
to enter ihto such details as will enable 
US to poiHt out the objectiohs to which 
they are liable, the improvements of which 
they are susceptible, and the cases to which 
they are adapted. 

* » 

Of the different plaiis of performing 
lithotomy, the lateralized Operation is by 
fer the best in the great majority of cases. 
The best mode of performing it is that 
which is most simple: to be simple there 
mustbebutfew Instruments üsed, and they 
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should be such as the Operator can com- 
pletely guide and manage; the cutting 
ones must be so constructed that he can 
exactly appreciate, limit, or extend^ the in- 
eisions they make. A straight^ strenge 
pointed bistouri, three inches and a half 
long in the blade, and four in the handle ; 
Frere Cosme's sheathed knife (Lithotome 
cach^ as I have modified it ; a straight^ 
narrow, probe-pointed knife three inche» 
long in the blade and six in the handle ; 
a staff, syringe and blunt conductor, and 
divers forceps are the essential Instruments; 
those incidentally necessary, such as nee« 
dies, a tenaculum^ a common dissecting 
forceps, canul» for plugging, and the ac- 
tual cautery should be in readiness. 

I shall first explain what alterations I 
have made in the lithotome cachS^ and then 
briefly describe the Operation as I prefer 
performing it. The original Instrument 
consists of a sheathed knife four inches 
long, curved so as to be convex on its cut- 
ting edge ; and of a handle with a spring 

o 
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for unsheathing and sheathing the knife, 
which passes from and into the sheath 
edgewise. The sheathed knife which I use, 
opens in like manner ; but it is straight, 
wider than the original one, cutting in its 
whole extent, and only two inches long 
in the blade. Where the blade joins the 
handle, there is a sort of stop or hilt to pre- 
vent this part of the Instrument going be- 
yond the prostate ; the handle is thin and 
six inches in length. 

After the preliminaries of shaving the 
skin, sounding and fixing the patient, the 
first thing to be done by the Operator is to 
measure anew the perinaeum ; I say anew, 
because it is the duty of the surgeon to 
examine the pelvic outlet carefuUy, before 
he even attempts to decide upon operating : 
he should feel with his finger the margin 
of the inferior aperture of the pelvis and 
observe well the position of the rectum. 
In thenext place, let him mark with the left 
index finger the point on the median line, 
one inch and a half below the Symphysis 
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pubis, and again feel the tuber ischii with 
Jhis right, always keeping an eye to the Si- 
tuation of the rectum» The assistant should 
now put the bistouri into the right band 
of the Operator, who is to make bis first in- 
cision from one of these points to the other, 
through the skin, cellular tissue and su- 
perficial fascia: it is generallymade straight, 
but I like to curve a little round the rec- 
tum ; it should diminish in depth from the 
Upper to the lower angle. • 

The next step is to dissect by two or 
three cuts, at the upper angle of the inci- 
sion, up to that part of the stafT corres- 
ponding to the membranous portion of the 
Urethra, and thus to divide, in the furrow 
between the bulbo and ischii*cavernosus 
muscles, the transversus perinaei and trian- 
gulär ligament; the left index finger always 
protecting the rectunj and serving to guide 
the knife. When the way is quite clear and 
any large artery secured that may happen 
tohave been wounded, the membranous 
portion of the Urethra, to which the nail of 
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the left index is the natural director, is to 
be opened from the bulb to the prostate. 
The Operator keeps his nail in the groove 
of the staff, which must now be held quite 
still, and passes the end of the sheathed 
knife thereinto ; then, laying hold of the 
staff with his left band, the sheathed knife 
being held in his right, he gently passes 
both together into the bladder : the for- 
mer was there, and therefore only passes 
farther in ; the latter goes in up to the hilt. 

The staff being withdrawn, the left in- 
dex is again passed into the wound to pro- 
tect the rectum ; with the right hand^ the 
Operator, after giving the sheathed knife 
the obliquity he wishes, opens it, and by 
steadily withdrawing it, divides the pros- 
tate to the extent previously fixed upon. 
The obliquity should be just sufBcient to 
preserve the rectum. 

This may be termed the first stage of the 
Operation. The Operator now passes his 
left index into the wound in the prostate 
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and appreciates its extent ; if it should be 
too limited, let him keep the finger there 
as a guide, and enlarge it with the long- 
handled, blunt pointed knife, carefuUy pro- 
tecting the rectum. In those rare cases 
where the finger cannot fairly reach the 
iv^ound, the extent of the latter may be 
measured by two straight sounds a foot in 
length. When the perinaeum is shallow, 
the stone may often be feit, and if- small, 
scooped out with the finger, or if large re- 
movedby a forceps passed in upon it ; but 
when the perinaeum is deep, a blunt con- 
ductor must be passed into the bladder, 
either on the finger or upon a straight 
sound, in order that the forceps may have 
a safe and easy passage. When the stone 
is seized ; it should, if not spherical, be ex- 
tractedendwise, so that one edge be turned 
forwards and theother backwards. The 
-Operator should take time to dilate (if di- 
late he can) the opening, by gentle pres- 
sure, and not risk tearing the bladder, in 
removing the extraneous body ; which 
should be drawn round the posterior boun- 
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dary of the incision in the prostate, in the 
direction of a line running from this gland 
towards the ischiatic tuberosities. The 
bladder is afterwards to be cleared of all 
fragments, and injected with warm water 
narcotized with a few drops of Batley's lau- 
danum. If any artery bleed profusely let it 
be tied, if possible; bat, should the attempt 
to secure it be unsuccessful, the patient 
must be put to bed and left to bleed to the 
extent his Situation may require, or even a 
little more. It is to be hoped the hemorr- 
hage will then stop of itself ; but should 
it continue, the surgeon must put his fin- 
ger on the spot whence the blood issues, 
set him seif down by the bed-side and exer- 
cise pressure ; when one finger is tired, he 
can Substitute another by passing them 
close together. 

An irksome Job this, (I can say from ex- 
perience ;) but it is, perhaps, the only safe 
means of arresting the hemorrhage. In 
some- cases, the actual cautery directed 
through a canula to the bleeding vessel^ 
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must be had recourse to. Plugging round 
a canula passed into the bladder is scarcely 
less dangerous than cauterising, and not 
half so sure. Other means recommended to 
stop the hemorrhage are not worth a straw. 

As to the preference deserved by any 
particular modification of the process to 
be foUowed in the lateral Operation, it 
surely ought to be given to that, by which 
the Surgeon can measure and direct his 
incision through the prostate. 

Gorgets are bad, and all instruments are 
bad, which are thrust through the pros- 
tate from the Urethra; for this simple 
reason, that it is impossible to measure pre- 
cisely the extent of the incisions they 
make. It is stabbing in the dark. The Po- 
sition of the end of the staiF cannot be al- 
ways appreciated with certainty, and how- 
ever successful some Operators may have 
been, who use the gorget, nothing but great 
good luck can preserve them from dange- 
rous aecidents. 
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Of the patients who submit to the late- 
ral Operation, one in seven or eight dies ; 
and, in almost all those cases which have a 
fatal issue, death is produced either by the 
force used to extract the calculus or by toa 
extensive an incision in the prostate. If 
the incision is small incomparison with the 
stone, death will foUow from the violence 
done to the bladder and surrounding parts, 
in the extraction; and if the incision is 
made sufficiently extensive to admit of the 
fair extraction of a stone one inch and a 
half in each of its two lesser diameters, 
death will foUow from Infiltration of urine. 

In criticisingthe lateral Operation, the first 
thing to be attended to is, then, the vo- 
lume of the stone; success or failure de* 
pends upon it. If the foreign body never 
exceeded three inches in its lesser circum- 
ference, so that the incision in the prostate 
might be limited to three quarters of an 
inch'or a few lines raore, the Operation when 
well performed, would seldom or never be 
foUowed by fatal consequences. When it 
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measures four inches and a half in its lesser 
circumference, or that the sum of its two 
lesser diameters amounts to three inches, the 
patient may recover, but the chances are 
very much against him ; and when it ex- 
ceeds this volume, death is almost sure to 
be the result of the Operation. 

TheSurgeon isinthisdilemma, — he raust 
either use force, or make a long incision ; 
the former lacerates the prostate and cel- 
lular tissue, bruizes the bladder and Stretches 
its membranes, and shocks the nervous Sys- 
tem ; the latter prepares the way for Infil- 
tration of urine : both are fatal nearly to 
the sarae degree. 

Let US proceed to the proof of what has 
been advanced. We have seen that the lar- 
gest transverse diameter of the pelvicout- 
let, taken from the bare bones, is only three 
inches, and that opposite the prostate it 
isonly one inch and three quarters ;it should 
be recollected too, that as the incision is 
made only on one side, the whole of this 
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Space is far from being available. When 
the stone is drawn, as it should be, round 
the back part of the incisioii, and then, in 
a direction nearly parallel to the superior 
aperture of the pelvis towards the rectum, 
the parts pressed between it and the infe- 
rior margin of this cavity will certainly 
yield considerably ; but raore than an inch 
and a half will seldom be obtained by mo- 
derate pressure. 

But, the great obstacle to the extraction 
of a stone measuring an inch and a half in 
its lesser diameters is the Situation of the 
prostate. The calculus must pass between 
the inner surface of the rami of the ossa 
pubis, and the posterior boundary of the 
incision in this gland ; and, as the distance 
between these, when the incision in the 
prostate is not dangerously extensive, is 
only an inch and a quarter, it necessarily 
presses the anterior wall of the bladder 
against the bones, on the one band, and 
tends to tear the back part of the prostate, 
on the other. As the prostate is firmly 
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fixed, it cannot be drawn backwards, or 
pushed farther from the bones towards 
the cavity of the pelvis, without the liga- 
iiients yield or break ; yield they may, 
perhaps, a quarter of an inch without lace- 
ration, andthen a stone of the above size 
may be extracted, possibly without mortal 
injury. 

But when the foreign body is larger, 
something must give way : the bones can- 
not yield, and if the calculus be not crushed, 
the prostate and bladder must be torn ; 
and the effects of this laceration is almost 
certain death. 

If we have described the parts correctly, 
the inferendB that laceration must occur 
either in the prostate and bladder, or in the 
tissues by which they are fixed, cannot be 
disputed. 

The next question will be, ought not 
this to be prevented by an extensive inci- 
sion ? But, before entering upon it, we have 
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to prove the truth of the last conclusion, 
— that the efFect of laceration is death. 

The experienced surgeon will admit, 
that in one half the number of cases which 
terminate fatally, death is the result of 
force used to extract the stone ; and who- 
ever peruses attentively the history of such 
cases detailed with the post mortem exa- 
minations, will come to the same conclu- 
sion. But, setting aside, for the present, 
the positive e vidence afforded by these cases 
with which the records of surgery teem, 
and which are familiär to the memory of 
almost every practitioner, let us look at 
the natural efFect of those injuries, which 
are inseparable from the employment of 
force dn the extraction of calculi. 

In the first place, when the prostate and 
bladder are torn or much contused, death 
will often result from the immediate shock 
of the injury, Secondly. — If the fascia 
forming the capsule of the prostate, or that 
constituting the ligaments of the bladr. 
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der, or even the neighbouring cellular tis- 
sue be torn or severely bruised, death will 
ensue from suppuration and sloughing oc- 
curring either in the cellular tissue of the 
pelvis, or in some tissue or organ more or 
less distant from it. Thirdly. — The same 
result will foUow from the infiltration of 
urine, which is so frequently produced by 
the above injuries, 

It is universally admitted that the con- 
tusion of any internal organ is almost ne- 
cessarily mortal. A patient rarely sur- 
vives contusion of the brain, lungs, heart, 
liver, spieen, kidneys, stomach or intestinal 
canal; if the arachnoid membrane, the 
pleura^ pericardium or peritonaeum be 
stretched or torn to any extent, death will 
soon follow ; indeed, if the injury be only 
very slight, it will be almost always suc- 
ceeded by inflammation of a kind which 
rarely admits of recovery. How then can 
it be supposed that similar injuries of the 
bladder, — the bladder composed of perito- 
naeum, mucous and muscular membrane? 
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the bladder with its abundant nerves and 
vessels, and its venous plexus ; the bladder 
containing urine, and surrounded on all 
sides by aponeurotic structures ; the blad- 
der so intimately connected with the ge- 
nital Organs, — are exempt from a similar 
result ? 

If it go hard with life when a large Joint 
is violently distended, a muscle torn, or a 
nerve lacerated, what are we to apprehend 
when such injuries are inflicted upon the 
urinary reservoir ? 

The use of force to extract a stone is so 
surely foUowed by death, that I shudder to 
think how often Surgeons have recourse 
to it It has so generally occurred to me, 
to fore teil the issueofa case simply by 
the degree of force employed, that, if I 
witness it now, I do not hesitate in irjdi- 
cating to those near me when the Operator 
has arrived at the point beyond which 
recovery is impossible. I shall shew pre- 
sently, that a large opening in the prostate, 



111 

made scientifically with the knife, is too 
dangerous a lesion to be allowed inuch lon- 
ger to belong to surgery ; but dangerous as 
it is, one would almost call it a safe and 
simple wound, when compared to the in- 
jury inflicted by a surgeon, who, placing 
his foot against the table, employs all the 
strength he possesses, to Stretch and tear 
the bladder, lacerate its connecting tissues' 
bruise the surrounding parts, and shake, 
mortally shake, the whole nervous System ! 
This anti-physiological process, this absurd 
and horrid practice, is so cruel, «o fatal and 
yet so common, that there is nothing in 
which, as a surgeon, a man might more 
justly pride himself, than having contri- 
buted to abolish it. But let us pursue the 
investigation. 

When the bladder is füll, a violent con- 
tusion on the hypogastric region, such as 
we sometimes see from the kick of a horse, 
is freqüently foUowed by suppuration of 
the cellular tissue in the vicinity of the 
organ, and in this event, always by death. 
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In extracting a stone with force through 
an opening in the perinaeal portion of the 
bladder, we produce the same kind of in- 
jury; there is, however, this great differ- 
ence, that the parts interested are much 
more vascular, nervous and delicate in the 
latter than in the former case. 

I could refer to individual Operations 
of lithotomy, where patients have expired 
on the table or a few hours afterwards, from 
the shock communicated to the nervous 
System by the forcible extraction of the 
stone, or to those less immediately but as 
certainly fatal, where the patient has lived 
weeks without ever being able to rally ; but 
they are too notorious, too much every- 
day occurrences to require detailing in this 
place. If it ever occurred to the Operator, 
during the athletic eiforts made to extract 
the calculus, to ask himself what he was 
pulling at, would not the answer which 
anatomy suggests compel him to desist ? he 
is not merely dragging out a stone, and 
pulling at the bladder, — its delicate and 
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tender membranes — its vessels and im- 
portant conhexions; — but, at its nerves, 
aad by means of these, — at the hypogastric 
plexus — the greatsympathetic — and spinal 
marrow ! This is the simple physiological 
explanation of what follows the Operation, 
er the piain analysis of what is caUed the 
shock communicated to the netvous Sys- 
tem by wrenching a stone with force from 
the bladder. 

When this mode of proceeding is not 
so immediately disastrous, and even when 
the patient escapes suppuration in the sub- 
peritonaeal tissue of the pelvis, he is often 
exposed to suppuration of the cellular tis- 
sue in some part or other. I have seen 
more than once the sub-cutaneous cellular 
tissue of the back, loins and gluteal regions 
slough so extensively, in so peculiar a man- 
ner, and with such dreadful constitutional 
effects as to defy all curative means. 

Internal infiammations which so often 
carry away the patient, result from the same 



114 

cause. They always present the same pe- 
cüliar character — running quickly into sup- 
puration, in spite of every means that can 
be devised to prevent it. In one case I 
found several of the large joints fiUed with 
pus. Indeed, whether this distant inflam- 
matory, or rather pus-making, process (for 
some such term might be used to characte- 
rize it) attacks synovialmembrane in the 
limbs, or serous membrane in the head, 
ehest or abdomen ; or whether it be direc- 
ted against a parenchymatous organ, no- 
thing will check it ; the result is almost 
always^ the same. 

Among those who are accustomed to 
apply force in this Operation, I have never 
met with one, who was prepared to deny 
that these efFects frequently ensue from 
it ; but, they adopt it from the dread of 
enlarging the incision, and from entertain- 
ing a blind hope in the possibility of dila- 
ting the wound. Let them, however, refey 
to their anatomical knowledge, and then 
say candidly whether they ought to rely 
upon such a chance ; whether, in fact, the 
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anterior ligaments of the bladder, the pros- 
tate and its capsule are of a dilatable na- 
tura, or likely to yield without serious in- 
jiiry. My experience öbliges me to assert, 
that generally, when they give way to force, 
their substance is irreparably injured. 

Laceration of the prostate and adjacent 
tissues prepares the way for Infiltration of 
urine nearly in the same manner as a long 
incision, the effects of which we have now 
to considen To extract a stone measuring 
an inch and a half in its two lesser diame- 
terSy requires an incision in the prostate at 
least an inch long. When the incision is 
carried to this extent from before back- 
wards, the urine, as it escapes from the 
wound after the Operation, comes in contact 
with so much of the fascia, and approaches 
so near to the sub-peritonaeal cellular tissue, 
that the patient is necessarily exposed to 
their sloughing, and consequently to de- 
struction. 

Wherever the urine lodges, it produces 
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sloughing, and if any insinuate itself be- 
yond the prostate, the mortification will 
gradually spread backwards, tili, at last, it 
destroys the patient. 

Many pf the dissections I have made 
jshew this to be the fact But, it may be 
necessary to make the incision still longer; 
andif so, some of the fibresof the levator ani, 
which descend more and more from before 
backwards, will be divided, and with them, 
pf course, the reflected layer of the triangu- 
lär ligament covering their extemäl sur- 
face ; and what foUows ? Why, when these 
are divided, the urine passes with the great- 
est facility, back along this muscle, in im- 
mediate contact with the external sur&ce 
jof the fascia of the pelvis, which posteriorly, 
near the rectum, forms a very inefficient 
barrier to its ravages. This fascia, when 
4Soaked with urine, sloughs ; the neighbour- 
ing tissue suppurates, and the whoie sub- 
peritonaeal tissue soon becomes implicated. 

When muqh urine is suddenly infiltrated 
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BS it often happens after a long incision 
br laceration of the prostate, death will 
occur in a very short time, as the natural 
effect of the contact of this fluid with a 
large extent of livingtissue; and even when 
it is not efRised in sufficient quantitj to 
act as an immediate poison, it often pro- 
duces sympathetically that peculiar kind 
of x)eritonitis which carries off the patient 
almost as speedily, If there be but little 
urinfe infilträted, the patient may appear to 
be going on well for weeks ; but, he is not 
the safer on that account ; the wound will 
not heal, and although suppuration ad* 
vances by slow and imperceptible degrees, 
the patient cannot recover. This I have 
.witnessed often and often. 1 recoUect 
-well a case in private practice that occurred 
to a friend of mine, in which every thing 
promised success tili about six weeks aftär 
-the Operation; when it became evident that 
suppuration was going on somewhere : the 
patient died ; and we found a small track 
jof pus extending from the back of the 
wound into the pelvis, whilst the whole pe- 
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dtonasttm was in a State of suppuration. 
When urine is infiltrated, however small 
the quantity, natura has to struggle with 
a deadly enemy, whose insidious character 
does not at all lessen the fearful odds 
against her. 

Söme are of opinion that Infiltration of 
tirine is not much Xxyhe feared, unless the 
fascia of the pelvis be divided beyond the 
prostate,whe„.theyadmit,Uis.lmostce,- 
tain to occur ; but, be it recollected that the 
capsule of the prostate is a part of the fas- 
cia of the pelvis, and that the suppurative 
inflammation we speak of, has to spread 
only a few lines by direct continuity to 
affect the sub-peritonasal tissue. If the 
incision in the prostate be made too hon- 
zontally and extend to its margin, (where 
the capsule may be said to split into layers, 
two of which enclose the fibres of the le- 
vator ani,) the urine will be sure to sojourn 
among these fibres and work its way to- 
wards the pelvis ; and nine times out of 
ten the case Will end fatally. 
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It would be difficult to say geometrically 
how long the incision may be made with- 
out danger ; and, I certainly have not the 
presumption to draw precisely the line, on 
one side of which is safety, and on the other 
death ; but, I am convinced from medita- 
tion on the anatomical facta connected 
with this subject, and from the painful ex- 
perience of seeing many die, that the dan- 
ger of a wound in the prostate is in the di- 
rect ratio of its extent, and that an inci- 
sion necessary for the extraction of a stone 
measuring an inch and a half in its two 
lesser diameters» puts life in imminent 
peril. 

Of the two e vils — the use of force, or a 
long incision — there can beno doubt which 
is the minor ; since the latter subjects the 
patient to only one serious danger, whilst 
by the former he is exposed to many fatal 
consequences. 

My opinion is, that Surgery should daim 
as an axiom — that a large incision is al- 
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ways preferable to force sufficient to con- 
tuse and lacerate the prostatic, or any other 
part of the bladder, or the fibroüs tissues 
surrounding it ; — but, surely, the lesser 
evil will be considered too serious to be 
tolerated, when it is recollected that nearly 
half the patients who die, succumb to the 
infiltration of urine it occasions. 

Nothing can exceed the dread which 
lithotomists have of a large incision : theb: 
instrumentsHire almost invariably con- 
structed so as to prevent it. Yet, what 
can be done? This is the question al- 
ways put to himself by a good Operator 
upon discovering that he has to deal with a 
large stone ; a question we hope to be able, 
as it is a part of the design of this work» to 
answer. I have frequently been a witness, 
and I may say a sympathizing witness of 
the terror and extreme embarrassment 
feit by the surgeon at the moment of this 
discovery : if he thought of enlarging the 
wound, the certainty of exposing his pa- 
tient to infiltration of urine would flash 
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across his mind ; and, on the other hand, 
his knowledge of the inevitable conse- 
quences of lacerating and bruizing the 
parts, would incapacitate him for having 
recourse to force. Many, I admit, do use 
force in the hope of dilating the wound, as 
I have already observed; but this is not pos- 
sible to any extent. 

By these facts we may judge, then, how 
reluctantly Operators adopt a long incision. 
And if laceration of one of Hie most deli- 
cate, most sensible, and most important of 
the internal organs be preferred by some 
Operators to a large opening made with the 
knife, and that both means are had recourse 
to only as their desperate pis aller, surely 
it is high tinie to think of treating stone 
in the bladder, by some more rational pro- 
cess than lithotomy as it now Stands. 

• Cases where the patient has expired, 
from a few minutes to sixty or seventy 
hours after the Operation, in consequence 
of the shock communicated to the nervous 

R 
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lästern by the iise of force in the exlrac- 
tionof the calculus, «re «o frequent that 1 
cannot believe itneGessary to narrate them ; 
besides, there is «oinething so dreadful on 
thß face of them, that it would be anduvi- 
dious task to select^and point to any par- 
ticular instances of this kind, unless oc- 
curring in one's own practice ; and even 
then, it would require a great effort to 
muster sufficient eourage to put them in 
print. As it is, however, I have not »yet 
had the misfortune to perform lithotomy 
where the stone was laige, and therefore 
have escaped the neeessity of causing those 
fatal results, which otherwise, I confess, it 
mighthavebeenrny painful duty to rejcord. 

Tojustify the conclusions we havecome 
to, as to the merits of the lateral (which is 
certainly the best) method of performing 
lithotomy, I shall therefore insert in detail, 
a few fatal cases of that kind only where 
death has been less immediately the con- 
sequence of the oper^ition, and spare the 
reader tlie perusal of those which it is as 
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difficult to describe, as to witness with tera- 
perate feelings. 

In 1 8^9, 1 was p>resent at two Operations 
of Lithotomy so perfectly similar in every 
respect as not to require a separate de- 
scription. 

Cases, 1 and 2. 

In each case, the stone measured nearly 
an inch and a half in its two lesser diame-' 
ters. The cutting part of the process was 
performed with the greatest dexterity, and 
every thing was done scientifically tili it 
became necessary to extract the foreign 
body, which the wide Separation of the 
branches of the forceps indicated to be 
frightfuUy voluminous. I shall never for- 
get what occurred then : the Operator 
placed his left foot against the table, 
swung the whole weight of his body upon 
the forceps, and after several minutes for- 
cible traction exercised amidst the omi- 
nous groans of the patient, succeeded in 
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wrenching away the calculus. The patients 
were removed to bed in that State ofmoral 
and physical depression, which, to the Ope- 
rator himself left no hope of recovery. One 
lingered tili the fourth day ; the other, not 
quite so long : in neither was there any 
reaction ; and as, at the post mortem exa- 
mination, nothing morbid was visible, the 
conclusion come to, was, that death had re- 
sulted from the shock of the Operation. 

Gase, 3. 

Protot Fraufois^ aged 22 years, of a good 
Constitution and sanguiferous tempera- 
ment, had been subject to derangement in 
the urinary apparatus for fifteen years, and 
had frequently passed small calculi by the 
Urethra. On the 15th of April, 1822, he 
entered the Hotel-Dieu, complaining of 
the usual Symptoms of stone in the blad- 
der ; he suffered intensely in voiding bis 
urine, which contained no blood, but a 
great deal of mucus. A spare diet and 
bathswereordered. On the 12th thepatient 
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was sounded and the stone recognised. 
On the 15th, the Operation was performed 
according to the plan of Fr^re Cosme, or 
{mHhode lateralisSe.) Incisions were first 
made through the soft parts of the peri- 
naeum up to the membranous portion of the 
Urethra ; this canal was then opened to ad- 
mit the sheathed knife, which was passed 
into the bladder, opened,and then with- 
drawn unsheathed, so as to divide the pros- 
tate to the extent of a little more than an 
inch. The stone, which appeared to be 
very large, was extracted with great difB- 
culty ; after several attempts to remove it, 
which lasted eight or ten minutes, its ex- 
ternal layers at length gave way and were 
crushed; it was then wthdrawn without fur- 
ther violence. As several of the fragments 
escaped from the forceps, a few minutes 
were occupied in Clearing and washing out 
the bladder. 

The patient was caref uUy put to bed, and 
an antispasmodic tisane was ordered. He 
passed the day tolerably well, although he 
seemed much depressed ; towards evening 
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some uneasiness was feit at the lower part 
of the abdomen ; it seemed however, to be 
occasioned by the passage of gaz in tiie 
intestines. On the 17th, there came on 
vomiting with increasing uneasiness ia th^ 
abdomen. Forty leeches were applied to 
the abdomen, and diluent drin^ given 
plentifully. 

There was some abatement in the Symp- 
toms in the night, but no distinct remission. 
On the 18th, twenty more leeches were ap- 
plied to the abdomen, and twepty to the 
perinaeum. The patient was also placed 
in a bath. On the 19th, the vomiting had 
disappeared, but the features were much 
changed ; the pulse was wiry, the skin hot 
and dry, the tongue somewhat parched. 
More leeches, purgatives, baths and fo- 
mentations were had recourseto, but with^ 
out efFect : the patient died ou the 2 Ist 

Necropsy. 

The parts in the vicinity of the wound, 
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were macerated in a brown, purulent fluid. 
The whole af the cellular tissue of the 
pelvis was infiltrated with thick pus ; this 
iniiltralion extend^d into thelumbar re- 
gions and filled the ilioc foss3^. 

The peritonaeum presented^ to the ex- 
tent corresponding to the suppuration be- 
neath it, abundant pseudo-membranouspro« 
ductions uniting the small intestines to one 
another and to the bladder. The other 
parts of the body were healthy ; the tissue 
of the kidneys , seemed, however, to con- 
tain a little more:black blood than usual. 

In this case, :we find a powerful efFort 
was made to extract the stone, which at 
length yielded to the pressure of the for- 
ceps; but considerable injury had been 
done in the attempt to get it through the 
opening;much naore,.! conceive, than in 
the reiterated introduction of the Instru- 
ment afterwards for the purpose of bring- 
ing away the fragments. The natural con- 
sequence foUowed. The fascia and tissues 
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in the neighbourhood of the bladder, loo- 
sened and bruised by the forcible traction 
made on thestone; immediately sloughed 
or entered into a sloughing suppuration, — 
a State which the contact of the urine in 
the immediate seat of the wound evidently 
favoured. Bleeding had not the slightest 
effect in preventing or diminishing the dis- 
order; the physical injury done in the Ope- 
ration being quite beyond the reach of an- 
tiphlogistic or any other means. 

Some time ago, Baron Dupuytren, deeply 
impressed with the difficulty and danger 
of extracting a large stone, and imagining 
that they might be partially obviated by 
an incision occupying the whole breadth 
of the perinaeum, revived and improved the 
Operation of Celsus. In this method the 
prostate is dividedbya semilunar incision, or 
almost horizontally, on a level with its junc- 
tion with the Urethra ; therefore, the in- 
ision extends very near, if it does not inte- 
rest the margiii of the gland, where its cap- 
sule splits and becomes continuous with 
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the different layers of the fascia of the pel- 
vis. One of the evils belonging to this 
plan is, of course, the facility with which 
the urine makes its way between these lay-. 
ers ; and as the consequences are precisely 
those which are observed when, in the late- 
ral Operation, the incision is made too hori- 
zontally, I shall insert one or two cases to 
illustrate this point, andfarther to exem- 
plify what has been statedgenerally respect- 
ing the efiects of lithotomy when the stone 
is large. First, however, it may be right 
to remark here, that a still greater objec- 
tion to the horizontal method is the im- 
possibility of withdrawing the stone in the 
direction we have so much insisted upon, 
as the only one offering any chance of 
safety. 

Gase, 4. 

Chenaud. Jean Charles Pierre^ a Baker, 
63 years of age, rather robust, of a good 
Constitution, was admitted at the Hotel- 

Dieu, Feb. 8th, 1825. 

s 
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He complained of shooting at the end 
of the penis, and severe pain in making 
water, accompanied by tenesmus and un- 
avoidable excretion of the fasces; the efforts 
to empty the bladder were almost inces- 
sant, 80 that he might be said to labour 
under the most distressing incontinence of 
urine. These Symptoms had existed for 
sixyears ; but, within the last fifteenmonths, 
they had become so violent as to oblige the 
patient to relinquish his occupations. 

Three weeks prior to his admission at 
the hospital, he applied, for the first time, 
to a Surgeon, who sounded him and dis- 
covered a stone in his bladder. 

The 8th, Feb. he had a warm bath, and 
was put upon spare diet. On the 9th, Baron 
Dupuytren sounded him and declared he 
had a large stone in the bladder. On the 
14th, all being well, the Operation of litho- 
tomy was performed by the bi-lateral plan; 
that is, by a horizontal but rather cunred 
di Vision of the prostate, nearly resembling 
that made in Celsus' method of cutting. 
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The man, whose large intestineshad been 
emptied by an enema, was placed in the 
customary position, and the stone recog- 
nised by a stafF left afterwards to the care 
of an assistant. The Operator first made 
an hiclsion through the skin and superficial 
fascia, half an inch anteriorly to the fore 
part of the anus, curving round the gut, 
so that its convexity was towards the scro- 
tum and its extremities corresponded to 
the ischiatic tuberosities ; one or two others 
of the same form, carried very obhquely 
upwards, served to divide the bulbo-caver- 
nosi muscles and other soft parts, tili the 
membranous portion of the Urethra was 
laid bare. This portion of the urinary ca- 
nal, was now opened longitudinally, so as to 
admit of the introduction of the double /i- 
thotome cache^ which was easily passed into 
the bladder. 

The di Vision of the prostate was now ef- 
fected with this Instrument, opened to an 
inch and a quarter, and drawn through the 
gland, from behind forwards, The stone 
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could not be extracted without great force 
and the most excruciating pain, although, 
as it appeared afterwards, it was seized most 
favorably. It was three inches long, nearly 
one inch thick, two inches broad at one end 
and one inch and a quarter at the other. 

The patient who had lost ten ounces of 
blood during the Operation, which lasted 
fifteen minutes, was conveyed to his bed 
in a State of extreme depression. Anti- 
spasmodics were administered, and during 
the day, a small quantity of blood issued 
from the wound with the urine. In the 
night he had a little sleep. 

On the 15th. The man's countenance 
seemed to me to be deeply altered ; the pulse 
was frequent and small, the tongue white, 
andrather dry : when questioned androused, 
he complained vaguely of aching and weight 
in the hypogastrium. Fifty leeches and 
large hot poultices were applied to the 
abdomen. On the 16th, the patient 
was evidently sinking ; his Constitution 
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seemed broken by the shock it had received, 
and at intervals he had hiccup and regur- 
gitation. The urine appeared to flow out 
properlyfromthe wound. The antispasmo- 
die drinks were continued and a little broth 
was administered. During the night the 
abdoinen enlarged ; yet the patient seemed 
drowsy. 

On the moming of the 17th, the pa- 
tient Said he had slept, and was quite un- 
conscious of his danger ; but his face was 
that of a dying man ; the pulse was feeble 
and wiry, the skin clammy, respiration 
difBculti the abdomen swoUen and tense, 
and the tongue dry. (Hotlemonade; leeches 
to the perinaeum and groins.) From this 
time he gradually sunk, and expired at two 
o*clock. 

Post^mortem Examination. 

The abdomen was distended principally 
by gas contained in the intestines. There 
was altogether about half a pint of fluid in 
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the cavity of the peritonasum ; it was san- 
guineous in someplaces^in others puriform. 
The foladder was ample ; on being opened 
at its Upper and back part, so that its neck 
could be well seen, the prostate presented 
a horizontal opening dividing it into a supe- 
rior lip, formed partly by the gland, but 
chiefly by the anterior wall of the bladder^ 
and continuous anteriorly with the Urethra ; 
and an inferior or posterior lip constituted 
by ahnest all the thickness of the prostate 
united anteriorly to a small triangulär Aap 
of the Urethra. The whole breadth of the 
prostate was interested and the opening had 
been partially made by laceration. 

The perinaeum, dissected from the skin 
towards the bladder, presented the exter- 
nal opening immediately before the lower 
part of the anterior wall of the rectum ; it 
contained a dark-coloured sanies. Under 
the superficial fascia, the muscles were 
completely dissolved in this matten From 
this place the disorder was traced under 
the sides of the bladder all round the pel- 
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vis, the cellular tissue and fascia of which 
were infiltrated with it, as far as the right 
iliac region, where the iliac muscle was 
soaked in it, and even along the ureters; 
There was some pus of a better kind in the 
vicinity of the left kidney. 

The Ureters were dilated to a caliber one 
third greater than usuaL Their mucous 
membrane was greyish. That of the blad- 
der offered inferioriy two deep-red patches 
somewhat like slight ulcerations, where it 
seemed to have been injured. 

The patient had an irreducible inguinal 
hemia formed by Omentum and a large 
portion of the great arch of the colon» which 
descended before the small intestines into 
the saCy circumscribing a sort of triangulär 
area in the abdomen. The Omentum was 
placed in the sac before the gut. Some- 
thing like an old cicatrix existed at the in- 
ferior surface of the right lobe of the li- 
ver. The other Organs presented the State 
usually observed in similar cases ; they were 
not visibly diseased. 
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Here we have a fair specimen of imme- 
diate and extensive infiltration of urine in 
the pelvis and along the Ureters, resulting 
from a large horizontal incision and a little 
laceration ; one of those cases, too, where 
the patient's life may be said to have been 
extinguished on the table, by the force re- 
quired to get away the stone. Either of 
these causes, alone, must have produced 
death,althoughthe former inallprobability 
woiüd have been less rapidly followed by 
such an issue, supposing an incision could 
have been made large enough to admit of 
the removal of the foreign body without 
violence. 

After such a shock, the heart continues 
to beat, the lungs to do their office ; but, 
the Organs that supply the more essential 
part of being — those of the nervous Sys- 
tem — are utterly disabled as in concussion 
of the brain. 

Gase, 5. 
Ternisien Victor, aged 22 years, was ad- 
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mittedatthe Hotel-Dieu, March 12th, 1825. 
He declared, that from his infancy he 
had experienced pain and difficulty in 
voiding his urine, although, during certain 
intervals, the Symptoms had been intermit- 
tent. He had been sounded in 1815, when 
a stone was recognised in the bladder ; but 
as the Symptoms were not very urgent, no 
curative means were then employed. 

On the 12th of March, the patient's 
sufferings were truly distressing ; the most 
acute pains returned at very short intervals ; 
the faeces were involuntarily excreted by 
the violent contraction of the abdominal 
and perinaBal muscles, which took place to 
expel the urine whenever the fluid was 
accumulated in the quantity of two or 
three ounces ; and all the usual Symptoms 
of stone existed, to an intense degree. 
Being of rather a plethoric habit, he was 
prepared by purgatives and a spare and re- 
gulär diet, tili the 29th, when the Operation 
was performed by the horizontal method. 
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The stone which) ^ was afterwardi seen, 
was equ^ in si2:e to a large walnut and of 
a globular form, cöuld not be esitradbed 
withottt considerable f oroe estercised aimidst 
the patient*s shrteks, and the violent con- 
vulsive <x>ntracti(Hi of bis abdominal mtts^ 
cles. 

As Irttle blood liaA been lost <]iinng «he 
Operation, the patient was bled shortly af- 
ter it : a large, -soft, hot poultice was ap- 
plied to tlie abdomen and an antispasmo- 
die mixture adniiftistered. NötwithstandU 
ing tjhese means, he passed a t^estless night, 
and in the morning of the SOth a^nother 
bleed'ing was perforohed. A^er 4Mt he 
seemed better, t>irt on the Ändof April, he 
compMned of uneasiness in tbe gtoteid )re- 
gion ; his pulse was freqaent, the sMn höt. 
April 8rd, ftftefen leeches were applied to 
the painful part. April öth. Shivering aind 
increase öf fever, with great restlesness. 
(Seven leeches ; Mixture containing an 
ounce öf the Syrup. PapaveK) 

The following days, the same Symptoms 
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prevailed^ althou^h the urine flowed f reely 
from the wound and leeches were applied 
in abundance. 

The lOth instant. It was ascertained 
that pus had formed in the cellular tis- 
sue of the left gluteal region ; and a large 
openingwasmadewhichgave issue toa great 
quantity of it» of a fetid nature, and mixed 
with gas. The countenance was anxious 
and dejected, the pulse soft but rapid, the 
tongue white, the skin covered with copious 
Perspiration. A little soup was now allowed. 
The llth and I2th instant. The Symp- 
toms became alarming; the sroall pulse, 
dry tongue and general depression indica- 
ted a fatal issue, A little claret was ad- 
ministered, but on the ISth the patient 
expired. 

Post-mortem Examitkationi Thiriy^ix haurs qfier Deqih. 

The skin of the whole of the posterior 
region of the trunk had a livid aspect, and 
under it, communicating with an opening 
in the left gluteal region^ the cellular tis- 
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sue was every where infiltrated by a layer 
of thick, concrete, yellowish pus. The la- 
tissimus dorsi and glutaeus maximus of the 
left side were equally drenched in pus, 
which extended under them as far as the 
pyriformis, but no farther. The kidneys 
were rather pale, but healthy; the right 
and its Ureter were a little larger than those 
of the left side. 

The bladder was contracted and empty ; 
its mucous membrane had rather a brown 
aspect, and appeared somewhat thickened. 
Its prostatic portion presented a hori- 
zontal opening the lips of which appeared 
e vidently contused. The soft parts of the 
perinaBum were divided by a semilunar inci- 
sion half an inch before the anterior wall 
of the rectum. Some of the lymphatic 
glands in the pelvis were in a State of sup- 
puration ; there was also some pus in the 
cellular tissue between the muscles of the 
Upper part of the right thigh. 

The brain and its membranes were in 
the State usually observed after death by 
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similar causes ; there was a good deal of 
serum, infiltrated as it were, in the sub- 
tance of the pia mater. The organs of 
ch'culation and digestion were healthy. 
The anterior border of the right lung pre- 
sented a circumscribed abscess one inch 
in diameter ; this appeared to me to be a 
true vomica. In no part of the body could 
a tubercle be found. 

The striking feature of this case is the ex- 
tensive sympathetic suppuration occurring 
after the use of force, in the extraction of 
the stone. I use the word sympathetic, be- 
cause there was no immediate connection 
between the seat of the Operation and that 
of the accident which followed it : a cir- 
cumstance strikingly corroborative of the 
fact, that local violence in this Operation 
is feit by the whole body : the shock in this 
case evidently vibrated through the whole 
frame, and so injured the Constitution, 
that suppuration could not be arrested 
by the most active and speedy depletion. 
Pus was secreted even among the muscles 
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of the thigh and at tbe edge of the right 
lung, although the parts in the immediate 
yicmity of the wound were in a compara- 
tively bealthy State ; so that, if the con* 
tused parts miraculouslyescape, thedeposit 
of matter takes place elsewhere» hy some 
such law as that, in virtue of which, absces- 
ses form in the liver after a blow on the 
head : the cases are certainly analogous. 

We have dwelt only upon the main ob- 
jections to Lithotomy by the perinaBum ; 
but, there is one accident of so mach weight 
and of such frequent occurrence that it 
ought to be taken into the scale also ; I 
mean hemorrhage. The artery of the bulb, 
and the perinaeal artery eren at its ori- 
gin are subject to be wounded by dexte- 
rous Operators, and when they are opened, 
it is no easy matter to tie them. By small 
external incisions they may perhaps be 
avoided always ; but, there are sometimes 
irregulär branches which no dexterity can 
Protect from the knife, because their sir 
tuation cannot be foreseen. 
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I am indined to believe, too, as f ar as 
my own observaticm goes, that in certain 
individualSi profuse and dangerous hemor- 
riiage may sometimes take placefrom small, 
deep -seated Kessels aboul the neck of the 
bladder, which are totally beyond the com- 
maxid of a ligature. It is not only from 
liemonliage itself, but frequently from the 
means necessary to arrest it, that serious 
and eren &tftal consequences ave to be ap- 
pirdiended. The fbllowingcase, ^hich is 
interesting in many respects, roay probably 
ttirmr some laght on this snbject. I sboukl 
jR'emise, howe^er, tliiat it is not given as a 
specimefti "df what e^ould be done to stop 
the blood in similar drcumstances. I have 
a^keady pointed mit that the linger of an 
ftSsii^tant isihe best plug ; it may be said to 
be a^c^ming touirniquet ; and that is not 
Hb "only advantage : the patient is always 
moreconiident andhismindlsmore at ease» 
when he has some one near him, on whom 
he can rely ; and however tedious and toil- 
some the duty, I trust no Surgeon will 
shrink from performing it, when he con- 
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siders that it is to secure nothing less than 
the life of a fellow creature. 

At the Hotel-Dieu, plugging to arrest 
hemorrhage after perinaeal lithotomy, is 
performed thus: — a kind of linen purse, five 
or six inchesinlength, which the Frenchcall 
shemise, a straight metallic tube or catheter 
notquite so long, of three eighths of an inch 
diameter, and a certain quantity of lint for 
stuffing {bourdonnets de charpie) are neces- 
sary for the purpose. The purse is fixed 
tight round the canula in a notch at about 
three quarters of an inch from that end of 
it which is to be passed into the bladder, 
and open at the opposite extremity. By 
this contrivance the canula is placed in the 
centre of the bag, and protrudes through 
it at one end. The Surgeon, after anoint- 
ing the exterior of the linen with cerate, 
passes the canula with the purse drawn 
close upon it through the wound into the 
bladder, his left index serving as a con- 
ductor ; he then introduces the buUets of 
lint into the bag, one by one, with a com- 
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mon dfessing-forceps, pressing them down 
with sufficient force to stop the bleeding. 
Pressure is thus exercised between the lips 
of the wound, in their whole extent, and 
the canula which secures an issue to the 
iirine, and which is fixed by means of two 
rings it presents to a T bandage adjusted 
to the patient. 

Gase 6. 

PathioL Louis Antoine^ a military man, 
forty-six years of age, was admitted at the 
Hotel-Dieu, March 3rd, 1823, 

This patient was of a füll habit, and his 
originally strong consitution had under- 
gone no material change during the cam- 
paigns of Prussiä, Austria and Poland, 
in which he served. For upwards of 
twenty years he had been subject to pain 
in the kidneys and gravel, and during the 
last seven had experienced manifest Symp- 
toms of stone, the pyesence of which he 

first detected one day, by a sudden stop- 

u 
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page in the flow pf urine. He sufiered se- 
yerely frpiß p^in at the end of the penis, 
»nd had a frequent desire to make T^ater ; 
the slightest shock from Walking or riding 
produped excrudating agony and bloody 
,urine. Frequently, he said, he was ol^ged 
to empty his bladder twenty or thirty times 
in the night, and enjoyed a few minutes 
ease only when perfectly stiU. As he had 
a slight bronchitis on his arrival at the hos- 
pital, he was bled and a bhster was applied 
to the arm ; he was restricted to a spare 
diet and care was taken to prepare him 
well for the Operation, which was performed 
on the inoming of the 2nd of April, after 
evacuations had been procured by the Ol, 
Ricini. 

. Baron Dupuytren operated by the M^ 
thode lateralisie ; the prostate was divided 
with the Uthotome c(ich6^ and in rather less 
than three quarters of a minute from the 
commencement of the Operation, a round- 
ish stone, about an inch and a quarter in 
diameter, was extracted. The brilliancy of 
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the Operation elicited a murmur of ap- 
plause frotn the specitators, whose nurhber 
amounted'to upwards ofthree hundred. 

An incision had beeii niade in the pros- 
tate tö the extent of an inch, and as no 
very greateffort was employed, I really did' 
not think danger was much to be appre- 
hended. The patient was put tobed in- 
stantly and ordered, Infus. Flor. Aurant et 
Flor. Filias. 

In the course of the day,- about two 
pounds of blood flowed from the woühd ; 
and it was at last found necessary to stop 
the hemoilrhage by plugging with the she^ 
mise and canula ; this was performed about 
three in the aftemoon. 

In the night the patient slept tolerably 
well, and on the morning of the Srd, seemed 
easy. On the 4th, he was exempt from 
pain and fever, and was considered safe: 
he appeared notwithständing much de- 
jected. (A little broth was allowed.) Ön 
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the 5th, the <;anula and plugging, which 
had beengradually escaping, were complete- 
ly removed ; there was a little head-ache 
and the skin was dry. 

April 6th. These Symptoms were more 
strongly marked. The patient took six 
grains of calomel, which produced three 
motions. 

April 7th. The head-ache had ceased, 
the skin was less dry, but the tongue was 
white and furred. A little of the urine 
made its way out by the Urethra. 

April 8th. The patient was . e vidently 
struggling against serious mischief; he 
seemed very anxious and vomited fre- 
quently ; although the vomiting was suc- 
ceeded by a gentle diaphoresis, it returned 
in the evening with shivering and great 
anxiety. The Hau de Seltz was prescribed. 

April 9th. Small and frequent pulse ; 
tongue furred and parched ; great thirst, 
and heat in the throat, As the right hy- 
pochondrium wasrather painful on pressure, 
forty leeches were applied to it. (Hydrar. 
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Sub. Muriat. gr. vL) Several copious eva- 
cuations foUowed this dose of calomel, but 
iio marked amelioration could be obtained, 
and we began to fear the result of the case, 
Every possible attention was paid to the 
patient, who partook plentifuUy öf those 
diluent drinks most agreeable to himself. 
April lOth. He seemed much the same. 
April 1 Ith. Vague, duU and aching pains, 
were feit in the loins ; (Forty leeches were 
applied to these regions,) 

April 12th. The patient complained of 
great thirst; his sallow countenance, anxious 
sunk eye, dry skin, wiry pulse and frequent 
nausea left no doubt in my mind that he 
was sinking : at times he was delirious. 
After this period the Symptoms varied but 
little ; the delirium cöntinued at ihtervals, 
and on the 15th the patient expired. 

I have selected this from many instances 
where lithotomy was followed by hemor- 
rhage, the better to show how little the 
skill of the Operator availeth in such cases. 
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We were much deceived as to the caüs6 
of death, having expected to fiind suppu- 
ration either in the pelvis or elsewhere, 
At the post-mortem exaraination, hojw^ever 
we discovered nothing to account fbr it. 
The only material morbid State beaüing at 
all upon. the issue of the case, was observed 
in the woünd, thelips ofwhich wereofa dark 
colowr and coVered withalittle bcöwh.pus. 
There were half a dözen sniall tubercles in 
the right lung ; but they . were in a crude 
State, and the tissue of the orgaii imme- 
di^t^ly around them was perfectiy sound.; 
therefore they could not be (ionsidered 
as a cause ofdeath. . 

, > > ... 

The shock communicated to the ner- 
vous System in the extraction of the stone, 
although there was really but little force 
employed, may have had some influence 
upon the result ; but I thihk the fatal ter- 
mination of the case is to be attributed 
chiefly to the meanss it . wap neceSsary to 
adopt to stop the.hemprrhage. 
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This is one of several striking examples 
I have Seen, where tubercles existed in a 
man apparently in a high State of general 
liealth,1ind where they remained undis- 
turbed by inflammation during one of na- 
ture*s most arduous struggles. 



LITHOTOMY BY THE RECTUM. 



An Operation which at first sight appears 
much more feasible thaii lateral lithotomy 
iscutting by the rectum. This plan found- 
ed upon the relative position of the bladder 
and rectum, and the Situation of the latter 
at the widest part of the pelvic outlet, was 
recommended a few years ago, by seve- 
ral eminent surgeons ; but we are chiefly 
indebted to Mr. Samson of Paris, if not for 
its invention, at least for its revival. He 
proposed two processes ; in both the basis 
of the bladder is laid open by cutting 
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through the anterior wall of the rectum ; 
but in one, the membranous portion of the 
Urethra and neighbouring part of the pros- 
, täte are divided ; whilst in the other, the 
incision is made through the posterior part 
of the prostate and adjoining membranous 
portion of the floor of the bladden The 
latter method must have been ädmitted 
upon an old anatomical error, namely, the 
supposition that a large space exists be- 
tween the posterior margin of the prostate, 
and the reflection of the peritonasum ; but 
it was almost as soon abandoned as project- 
ed, for, at the time the proposal was made, 
it was very generaUy known that this mem- 
brane may advance very near if not quite up 
to the prostate ; and had this fact not 
been known, experience would soon have 
denounced the process, as establishing be- 
tween the bladder and peritonaeum a di* 
rect Channel through whichthe ur ine would 
flow as easily as tlirough the wound in the 
rectum. On this account it is not worth 
describing. 
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Not so the other plan, which is well 
founded, ingenious, and when the stone is 
large, safer in many respects than lateral li- 
thotomy. A stafT, a straight bistouri, a long» 
narrow, probe-pointed knife, a conductor 
and forceps are the only Instruments ne- 
cessary to perform it. The patient is placed 
in the same position as for the lateral Ope- 
ration ; an assistant holds the staffsteadily 
on the median line and sustains the scro- 
tum. The Operator now introduces the 
bistouri into the rectum, upon his left in- 
dex finger previously anointed with cerate, 
and upon the palmar region of which the 
flat of the blade is to be closely pressed in 
Order to protect the intestine. When the 
Instrument is fairly beyond the sphincter, 
he takes the handle in his right band, and 
tuming the edge towards the scrotum,cuts 
through the anterior part of this muscle, 
and the neighbouring portion of the peri- 
naeum. 

This incision may be carried forwards 
one inch in front of the anus, so as just to 
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notch the rectum, and to divide on the me- 
dian line, the skin, fasciae and muscular 
raphe of the perinaeum, in the triangulär 
Space between this intestine and the bulb 
of the Urethra. By a little dissection the 
membranous portion of the Urethra is ex- 
posed; the Operator splitsit open, and 
placing the nail of his left index in the 
groove of the staff directs the end of the 
probe-pointed knife to the same place. 
Then, laying hold of the staff with his left 
band, whilst the knife is held in the right, 
he carries bothinstruraents simultaneously 
towards the cavity of the bladder^into which 
the knife passes as well as that part of the 
staff with which it is kept in contact. The 
next Step is to divide the prostate. After 
removing the staff, the Operator cuts 
through the centre of this gland by draw- 
ing the knife from the bladder, towards 
the perinaeunu 

The sides of this incision have therefore 
a vertical direction ; but as the knife is 
withdrawn with its edge nearly parallel to 
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the rectum, it extends much farther back 
on the vesical than on the perinaeal sur-' 
face of the prostate, so that in this Opera- 
tion, a sort of valve is forraed by the ante- 
rior wall of the intestine, which senres to 
conduct the urine out, and tends to pre- 
vent the passage of the faeces into the blad- 
der. 

The removal of the stone is to be ef- 
fected in the same manner as in the lateral 
Operation ; but, most Surgeons find a stri- 
king difference in the degree of force re- 
quisite to remove it in the two methods, for 
this piain reason — that in the recto-vesical 
section theyare sure to extract it in the pro- 
per direction, because it must pass through 
the rectum, which corresponds to thewidest 
part of the pelvic outlet ; whereas, in the 
other method, they are apt to deviate from 
the right path, as there is nothing to oblige 
them tö foUow it, except their anatomlcal 
knowledge. It would certainly be well for 
e very lithotomist to perform the rectal oj)e- 
ration once, if it were onFy to leärn the 
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right way out from the bladden I am per« 
suaded he would never afterwards drag the 
stone against the bones, but instmctively 
carry it round towards the rectum. So 
should his practice be more successful. 

4 

In the Operation we have just described, 
a way is laid open to the bladder through 
the largest part of the pelvic outlet, and 
as no large vessels are in danger of being. 
wounded, it does not expose the patient 

♦ 

to hemorrhage. Hence, it unites two of 
the coiiditions of safe lithotomy ; but is it 
sufficiently unobjectionable in other re-, 
spects to be entitied to general adoption, 
and have we hete a safe method of cutting 
for stone ? A priori one would really have 
tho\ight so; but experience, — the great 
lest of therapeutics— has put a negative 
lipon this anxious question. No. — Recto- 
vesical fistula and infiltration of urine ren- 
der it dangerous, and the former attends it 
in so cönsequent a manner, that it is as dis* 
astrouß« if not so immediately dangerous, 
a» the lateral jnethodv Those who have 
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watched cases in which this plan was 
adopted must allow that it leaves a fistula 
as an almost certain consequence of the 
Operation. The incision will not close ; it 
appears that its lower part conatituted by 
the anterior wall of the rectum, is kept open 
by the passage of thefaeces and irregulär 
motions of the sphincter, and its upper 
by the flowing of the urine; there is no 
Support for granulations : the <:icatrix has 
nothing to build upon« 

This result is so constant, that the recto- 
vesical section must be viewed rather as 
the Substitution of one disease for another, 
than as a means of restoring health ; and 
it then becomes a question whether the 
one substituted, is of such inconsiderable 
inconvenience as to Warrant its introduc- 
tion into practice ? If this kind of Fis- 
tula only amounted to an inconvenient 
and temporary deformity, the project might 
be entertained ; but, unfortunately it is of 
a very serious nature, and depending as it 
does entirely upon the physical disposition 
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of the parts concerned, is almost alwAys 
beyond the reach of art. In general it is 
not immediately destnictive, but it seldom 
persists long without impairing even the 
most robust and vigorous Constitution. 
The continual contact of the urine produ- 
ces inflammation in the mucous membrane, 
which, as it creeps along the intestine, oc- 
casions great disturbance ; giving rise to 
diörrhea, which cannot be subdued, since 
thecause cannot be reimoved, and which, al- 
though the patient may^resist it for months, 
or even years, finally exhausts him, either 
by its own intensity, or by provoking dis- 
ease in^iome organ whoseintregity is neces- 
r sary to life. I should think that one half 
tl^ of theise cases of fistula terminate fatally. 
ti In a very small proportion of them, where 
tf the patients happen to be placed under 
& the influence of the most propitious cir- 
cumstances, a eure may be obtained; but by 
far the greater portion of those whose 
general health remains unimpaired by the 
s* local injury, must submit to a deformity, 
i* which renders life almost unendurable. 
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I have Seen, at least, five or six Operations 
by this method, and in only one case was 
the cicatrisation of the wound obtained, al- 
thoughthey were performed with consum- 
mate skill, and great care was taken to 
make only a mere notch in the rectum. 

The other chief accidentconsecutive.to 
the recto-vesical section, we have stated to 
be Infiltration of urine in the cellular tis- 
sue of the pelvis, which, from the quantity 
of fluid effused, or from the suppuration 
and sloughing it produces, is almost always 
a fatal occurrence. It cannot be doubted, 
that as lithotomy is generally performed, 
this consequence is not so likely to foUow 
the rectal as the lateral method, because 
a much less degree of force is employed in 
the extraction öf the stone ; nor are any 
of the consequences we have so much in- 
sisted upon, as being inherent to the em- 
ploymentof force, such as^ — suppuration in 
the cellular tissüe, irremediable injury of 
, the nervous System or inflammation in any 
. internal Organ,— much tobebeapprehended. 
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Ic is therefore undeniable that the life of 
the impatient is attacked by this method 
in a manner incomparably less direct than 
by the lateral Operation, as generally per- 
formed ; and this, we repeat, because the 
Surgeon, being obliged to remove the fo- 
reign body in the proper direction, has 
miich less need to bring his muscular power 
to the aid of the knife. 

Inaddition to these formidable objec^ 
tions, there is one we ought not to omit 
mentioning, although it is of considerably 
lessimportance, namely, the injury towhich 
it exposes the ejaculatory ducts. As these 
canals are placed on the median line, close 
together, they are very likely to come un- 
der the edge of the knife, as it passes 
through the prostate; and although itis 
not certain that their division ought to 
constitute a serious objection, it would cer- 
tainly be as well to avoid them« 

When the Operation was first proposed, 
and more particularly after the successful 
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Performance of it by Vacca, it Struck me 
that tiothing would be more easy than to 
spare these canals ; and although it would 
ill become me to recommend my own mo- 
dification of an Operation which, at best, I 
fear can never be sufficiently safe for gene- 
ral practice, I am not far from thinking, 
that in addition to the foregoing adran- 
tage, it might possibly expose less to recto- 
vesical fistula. Instead of dividing the 
prostate ön the median line, I should cut 
about a quarter of an inch to the left of it, 
so that the Operation would more closely 
resemble the lateral method. To effect 
this, it would only be necessary to incline 
the stafFto the left side, and to cut into the 
lateral instead of the central part of the 
Urethra, after dividing the rectum and pe- 
rinaeum a quarter of an inch to the left of 
the raphe. I think it possible that devi- 
ating from the median line might tend to 
facilitate some what the passage of the urine 
in its natural course by the Urethra, and 
thereby diminish the liability to fistula. 
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The annexed case is an example of 
what may be often expected after litho- 
tomy b j the rectum« 

Rectal Lithotomy. 

Case 7th. 

Duplessier Antoine^ aged 65 years, by 
trade a Sawyer, was admitted at the Hotels 
Dieu, March 3 Ist, 1826. This patient was 
of a bilioso-sanguineous temperament, and 
seemed much broken down for his age. 
For the last .two years, he said he had 
been afflicted with pain in the glans penis, 
difSculty in making water, which was some* 
times bloody, and a sense of weight in the 
hypogastrimn. 

He was sounded on the day of his admis- 
sion, and it was ascertained that his blad- 
der contained a large stone. (Warm bath ; 
Mucilagenous drinks ; Spare diet») 

April lOth. Lithotrity was attempted; 
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but the Operation was then little under- 
stood, and as the stone was large, it failed. 
This attempt lasted twenty minutes and 
was foUowed by inflammatory Symptoms 
which were not completely subdued tili 
the end of April. On the 13th of May 
the patient was tolerably well, and Litho- 
tomy was performed by the rectum ; Mr. 
Sanson operated aceording to his own plan. 

The man was placed in the usual Posi- 
tion ; a staff was introduced into the blad- 
der, and held there by an assistant. The 
Operator then passed a straight knife placed 
flat on his left fore finger into the rectum, 
just beyond the sphincter ani ; taking the 
knife in his right hand, he now turned its 
edge forwards and carried it through the 
anterior part of the sphincter and adjacent 
portion of the perinaeum towards the staff, 
on the median line. The left finger being 
passed into the upper angle of the wound, 
was used to direct the knife to the groove 
of the staff, which, by another incision, was 
fairly laid bare, and now served to conduct 
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the knife into the bladder. Tbe prostate 
was divided by drawing the knife very 
obliquely forwards and towards the rectum, 
so that the coats of the gut, being divided 
to a very limited extent, might serve as a 
valve to prevent the passage of the faeces 
into the bladder. 

The stone was immediately laid hold of 
with a forceps, and extracted without the 
least force ; it was an inch and three quar- 
ters in length, and measured about an inch 
in its lesser diameters. The Operation 
was completed in a masterly style, and 
with scarce any pain to the patient, in four 
or five minutes. Of course there was 
no bleeding. (Antispasmodic Mixture ; 
Poultices to the hypogastrium.) 

The patient passed the day in a State of 
quietude and was somewhat drpwsy. May 
14th, local mischief was indicated by shi- 
vering and general uneasiness. (Fifteen 
leeches , were applied above the pubes. ) 
May 15th, fever ; resüesness ; head-ache. 
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(Enema. Purg. Syrup. Papaver 5vi.) May 
I6th, irth, and 18th. The patient had re- 
gulär motions and seemed free from acute 
pain; but there was something cramped 
and unnatural in his countenance. 

This State was succeeded by general de- 
bility, dry skin, small pulse and constant 
thirst ; all the urinepassedofi* by the wound« 
]\f ay 25th. Nothing could rouse the pa- 
tient from the deep prostration in which 
he lay : there was no local pain, but the 
general State indicated suppuration some- 
where. About the 2nd of June, the 
patient became extremely weak ; the skin 
of the back and gluteal regions began to 
redden ; the tongue was dry, the eye duU, 
the pulse small and wiry, the skin dry and 
hot« These Symptoms increased in inten-- 
sity tili tjbe ISth, when the patient expired. 

Past^mortem Eaaminatioiu 

Excoriations existed in the skin coye- 
ring the prominent parts of the postmör 
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region of the body. Most extensive dis- 
order was found in the cavity of the peri- 
tonseum and in the pelvis. — The perito- 
naeum contained two pints of a browniah 
opaque fluid, in which some albuminous 
fiakes were mixed. In the hypogastric 
region the intestines adhered pretty firnily 
to one another; and several ounces of 
pus gushed from the pelvis when it was 
attempted to examine this region by sepa- 
rating the agglutinated parts from abore 
downwards. Between the rectum and blad- 
der, the peritonaeum could not be distin- 
guished from the tissues beneath it ; all 
being converted into a putredinous mass of 
sloughs and pus down to the wound, it was 
impossible to say, whether these had been 
separately the seat of inflammation, or whe<- 
th^ the peritonaeum had been destroyed 
by the gradual progress of the disorder. 
Laterally the peritonaeum was entire, pro- 
bably on account of the greater strength of 
the fascia of the pelvis in this direction. 

The foladder was contracted and pre- 
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sented no material alteration ; its mucous 
membrane was of rather a dark grey co^ 
lour. The opening made for the extrao 
tion of the stone extended from the back 
part of the bulb of the Urethra to .the pos- 
terior edge of the prostate, dividing this 
gland and the inferior part of the canal into 
two equiiateral halves. It had the appear* 
ance 6f a sloughing wound ; its lips were 
grey, softish and wide apart. This inci- 
sion corresponded to another, about an 
inch in extent, in the anterior wall of the 
rectum, which being less prolonged poste- 
riorly than the opening in the bladder, 
formed to the latter a kind of valve dis- 
posed so as]to prevent, to a certain degree, 
the passage of the faeces into it. The 
line bounding the incision behind was 
nearly parallel to the anterior wall of the 
rectum. From the sloughing State of the 
wound, it was impossible to detect the eja- 
culatory ducts which were probablj de- 
stroyed. 

What remained of the cellular tissue 
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of the pelvis was transformed into flaps 
and shreds of sloughing, putredinous Buh^ 
staince soaked in a large quantity of whi- 
tish pus which extended ^into the abdo« 
men between the bladder and rectum, 
where, on the right side, all the disorder 
in the abdomen coiiimunicated with the 
incisions. It was in this place that the 
siippuration seemed to have extended pro- 
gressi\rely towards the peritonaeum, so as 
to have destroyed at last the fascia and this 
membrane, and thus to have made its way 
into the abdominal cavity. The fascal mat- 
ter might, at one time, have passed into 
this cavity, so as to colour the liquid it con- 
tained, and might afterwards have been 
blocked out by the adhesive inflammation, 
by which the intestines were agglutinated 
in the pelvis. 

The kidneys were soft and of a brown 
colour, espescially the right; the lining 
membrane of their pelves and of the Ure- 
ters was of a slate-grey colour. In the other 

Organs therewere only traces of oldage. 

z 
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The h^firt was l»rge and flabby, and the 
aarta pres^ted numerous patches of ossifi-* 
cation and cartilaginous transformations* 

Thia iß a good exampl« of the danger of 
a large Incision : the stona wa9 e^tracted 
vith ^as« ; the patient suffered little ; but 
the urine caroe imraediately in contftct 
with the fascia of the pelvis and worked its 
way to the peritonaeum, destroying all the 
ceUular tissue, and producing besides fa^ 
tal Peritonitis. I quote this case of me- 
dian» longitudinal (Hvision of the prostate» 
more especially in order to show that upon 
whatever plan the opening is made, if it 
be oonsiderable» the patient must be ex*^ 
posed to this incurable and frightful ac* 
ddent« 
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LITHOTOMY ABOVE THE PÜBES. 



To elude the difficültie» which oppose 
access to the bladder through the inferior 
i^perture of the pelvis, it is not ftstonish-^ 
ing) tb«i at a tery early period, SurgecHiä 
sfaoüld hftte tried opening it through the 
Short, dear and direct iray of the linea 
alba» abovö the pubes^ Here thö aperture 
iä largcs and the parts to be traversed arei 
df a dimple structure : no important ves^ 
sels are exposed to the knife, nor is there 
much hazard of wounding an intestine. 
Bot though this plan i6 exempt front the 
danger of faemorrhage and fistuk, and 
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affbrds a tolerably spacious passage for ex- 
ttacting the stone, there is the same in- 
superable objection to it, which renders 
the other methods we have examined so 
tnily perilous. One great obstacle to suc- 
cessful supra-pubic lithotomy is still Infil- 
tration of urine in the cellular tissue ; but 
we shall return to the consideration of this 
and another serious objfection to the Ope- 
ration, after sketching the best mode of 
performing it. 

Several tnethods of cutting aboye the 
pubes have been described ; but of these 
it may be said, (as of many other surgical 
Operations proposed for one and the same 
disease») one only is good. The instru- 
ments requisite stre a common straight 
bistouri; a probe-pointed knife; and for- 
ceps. No matter in what State the bladder 
may be, an Anatomist will require no other 
guide than his finger to direct him to it ; 
as, however, it is most ea^ily reached, when 
füll, it should be made to contain as much 
fluid as possible at thetime of the Operation. 
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If the patient cannot retain urine enough, 
a certain quantitj of warm water made 
slightly mucilaginous or even sedative may 
be injected, and its escape partiallj if not 
whollyprevented by pressure on the Urethra, 
which should be exercised by an assistant. 
He should be placed horizontally with his 
legs a little beut, and supported by pillows. 
The Operator, who is to stand on the left 
side, feels for the Symphysis pubes, and 
makes an incision about two inches and a 
half in extent from it towards the umbi- 
licus ; dividing, exactly on the median line, 
all the soft parts down to the linea alba, 
(except superiorly, where the incision may 
present a slanting termination,) he is to 
puncture the latter close to the Sym- 
physis, and then to enlarge the Perforation 
upwards, sufficiently to admit his finger 
with a probe-pointed knife; taking care 
not to carry the Instrument one Single 
hair's breadth beyond the cellular tissue 
which separates the fascia transversalis 
from the peritonaeum, and in which the 
finger is to be passed to detach this mem- 
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brane from the wall of the abdomen. in 
cotiducting this part of the Operation he 
must« proceed slowly, carrying his fiiiger 
fröfti below upwards. It is of the utmost 
importance to confine the Separation of the 
peritonä^um as much as possible to the 
median line ; for^ the möre it is detadied 
from side to side, the greater will be the 
danger of exposing the patient to iniiltra-* 
tion of urine. As the peritonaBum is 
pnshed back, the incision in the linea alba 
is to be enlarged ; and when there is suffi« 
cient Space for the extraction of the cal- 
culus, the same process must be repeated, 
with the'same precautiön, at the top of the 
anterior wall of the bladder. to find this 
organ the Sutgeon must not tnist entirely 
to the peritonößumj but rather dep^fid ön 
the Symphysis pubis behind which tt is 
situated, and he will be fortnnate if he can 
reach it without distörbing the cellufar 
tissue whidi unites it to the Symphysis ; 
büt shotild it be contraeted upon the stone 
so that he cannot elevate it by an injection, 
he must pass his finger down to it. When 
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the bladder is distinctly feit, the peritonaeal 
Govering is to be detached upwards by the 
fioger paS9ed between the latter and the 
muscular coat, to an extent sufficient for 
thß.passage of the calculus; andhere it 
i^ill be found, that great pains are required 
to ctear the way for an opening in the 
bladder an inch and a half long. This 
opening is to be made and enlarged pre- 
cisely in the same manner as that in the 
lin^ alba, except that the peritonaeal 
coat must be firat reraoved in the whole 
extent of the incision before the puncture 
is inade. Thus, the left index should 
be placed edgewise on the Symphysis, at 
the lower part of the wound in the linea 
alba, to guide the knife to the correspond- 
ing part of the bladder, whilst the middle 
finger sustalns and protects the perito^ 
naeum above, and indicates the superior 
limit of the incision to be made in the 
bladder. The Operator punctures this 
organ on the index; and, carrying the 
knife upwards, divides from within out«, 
wards it? anterior walJ, up to the part upon 
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which his middle finger rests ; taking care 
to indine the edge of the knife, and not 
to pass it too far in, in order that there 
may be no danger of wounding the oppo- 
Site side. The fingers should be passed into 
the openuig in the same position, so as to 
sustain the parts and directthe forceps. 
When the calculus is seized, it must be drawn 
first in a direction parallel to the posterior 
surface of the Symphysis, and then made 
to revolve forwards through the extemal 
opening. After the Operation, a strip of 
linen three quarters of an inch wide should 
be left with one end in the bladder ; the 
other hanging out of the external wound, 
as a syphon to conduct the urine away. 
This, with a pledget of lint supported by 
a belt, is all the dressing required ; but in 
renewing the lint as often as it becomes 
wet, care must be taken not to disturb the 
Strip of linen. 

When we consider that in this Opera- 
tion it is the moveable part of the bladder 
which is interested, and that the opening 
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is made near its summit, we shall at once 
(ionclude that Infiltration of urine in the 
cellular tissue must very often ensue. This 
tissue is loose and abundant at the most 
depending part of the wound, precisely 
where the urine will of necessity be di- 
rected by its own weight ; consequently, 
infiltration of this fluid is alniost ine^ita- 
ble. Again, as the bladder varies in size, 
and therefore its moveable part in position^ 
according to the quantity of urine it con- 
tains and the degree of its contraction, 
the relation which the incision made in it 
bears to the extemal opening must be li- 
able to Vary also ; and thus, from these 
wounds ceasing to correspond, the urine 
will be impeded in its egress and tend to 
pass into the neighbouring cellular tissue. 

From these circumstances, infiltration of 

urine follows the high Operation more fre- 

quently than it occurs after the other plans 

of Lithotomy ; and were there no other, 

this accident would be alone sufficient to 

render it more fatal than they. 

2a 
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Tl*e. PtbW Hvong plb!J9CtiQn f« hwe tq 

cxx^urreqf:^ ^ Peritonitis, whi«h foUpw» 

nwqh i»<?re fwqwenUy thip thun »ny otb«r 
11)9^ (of opewtiijg. Petfwjhm^ Mm peri* 
tonpei»»! frpin Ö19 pwtP to whicb i$ fd- 
h^r«» A» » Umng i» na triäing oQMr. lin 

ner required, is c^rtw»lyto iiyur«, oQ^mpst 

s^ripwsly too, «t ji^ast one surfaoe of itt 
twrn pr cut thrpwgh i« tl^e op^r^idimt 

eitlie? Itori th^ difßculty. esp^fifingfd MI 

sepwftting it fippm the sfvibj«<?eRt pwtei (» 
owjj dipo^TöTy» that Ih? I?l»d4#r «ws in 

the cavity of the peritonseum and not be- 
tw^e» it «n4 tli§ w<»U* of tl)6 »l)4piOQn. 
%t althpvgh 9 )?nQwl^ge of th^ »ngtoroi- 

c»i 4i9PP9itioQ pn wbiph this d^pe^^^t wiU 
ci»ttipg iirtP ih^ p^ptop^wm w4 ^t^ish» 

ing a direct cppain«piqftl;ipnl)^weeö tlw 
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cavity of the bladder and that of the ab- 
domen^ the process of peeling off the 
membrane must, in the majority of cases, 
subject the patientto Peritonitis of a kind 
is generally fatal. 



Not to mention many other objections, 
then, the occurrence of infiltration of urine 
and öf perit(mitis plaees the high Operation 
qtiite out of ptAttitQ, 0!ftc6pt in cMtii wMW 

th6 fttone iä toö vbldmiiiöug to odmit of- 
e^itraction by thö perindSüm ; afwl fot tht»& 
w^ shaUliavd tu sugg^sC äom^hing iti thö 
course of this tirörk^ wMth W0 truftt^ Will b«(> 
found far superior to it. 



} 



LITHOTRITY. 



We have examined the best modes of 
performing Lithotomy, andpointed out the 
Chief circumstances which render them all 
more or less dangerous. Let us now con- 
sider the Operation with which it is cur 
object to compare them — ^Lithotrity. 

Lithotrity consists in the reduction of 
calculi to powder, or fragments suffici- 
ently small to pass through the Urethra, 
by means of instruments introduced down 
this canal into the bladder. To accom- 
plish this or some very similar object, in- 
struments have been invented and recom-- 
mended by Messrs. Elderton, Amussat, 
Leroy d'Etiolles, and Heurteloup. These 
gentlemen were preceded by Mr. Grui- 
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thulsen in the invention of an Instrument 
for drilling a hole in calculi, but with 
a viewj it is believed, of dissolving them . 
bysome chemical agents;'and it is well 
worthy of remark, that long before their 
praisewortby attempts, two non-medical 
personsy a monk of Citeaux and CoL Mar^, 
tin, not only devised, but actually cured 
themselires of stone by means somewhat ^ 
similar to those now adopted in Lithotrity« 
The idea of breaking and pulverizing a 
stone in the bladder seems first to have 
originated with the monk, but it is not 
likely CoL Martin borrowed it £rom him, 
since he employed difierent means. I think 
there is no probability of plagiarism, either 
on bis part or that of the practitioners we 
have just named. It would be a dif&cult 
task to assign to each of these the degree 
of merit due to him; suffice it to say, they 
have all well deserved of mankind* Mr. 
Gruithuisen, who published in 1 8 1 S, appears 
to have been the first to devise any thing 
like scientific or methodical means for 

. 4 

acting upon a stone in the bladder by tri*^ 
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türfttion« In 1 8 1 9« öur cotuitty m 
Eldertont* cüntiebedthe ideaof Lithotrity^ 
and inrent^ ibgfiniduft iä»truin^tft-foE. 
theoperätiöQ $ but here hb stopp^d. Monii 
JJab^ faad ihe f oibö idea« in 18J8S } he. dem« 
äteüoted «od inftd4sr knoli^n tndtnimtöttK, 
whidb atd tum in usd About th^ Biß»«. 

ümoi Möm. Civittle suoeeed^j&tbejaifli 
ob|m I find to htM wan f «Seiffiedtti« ^gioddt 
foitutie tod high ßtivilege of fifft aspk^ 
hig, JLithoifity ^irlth tu^thdd toiä ättcöä^ä 
ttpoii tbe -Mvbig subj^et $ he iä itül a V«lf 
sUcceBsful Op6ra£iff» Bar^n HeuttökiätpUP 
now.quitc; fit suGceBBfUl fifid ^ci&aii&ö- a 
Jitbotiiti»t^ and to bim the wotld is ifi- 
debted fcff tbe iny^ni^iöti of imtruiümtä- 
more ingeniGUSt and in mmiy r«Sp€üti, nio#6 - 
pörföci tbfin thöäe knOwn b6f(»^6 hiä vfilü^ 
abier Ifiböiilrä» t*he m^Ht^ Ifi;fi% doim- 
thcf pKlneiplei of LitiiotHty mOM oömpte^ 
heufeively »nd nait& peföcüy thfin^ any 



i-jfci 



■ » • 



^ To this genüeman, who resides at Northampton, we are 
aiiiö indebfecf for other inventions ot great impörtance in 
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other peraon, belon^s also to him ; and he 
sharas libewifle the honoür of its iiitroduo 
tibn iirfco Groat Britain, to whioh, witli iny 
skilful friand Mf. CoBteilo, I hope I bitire 
endeavouved to eontriliute. 



« . \ 



Inktiruinents most in üse are the 
three-bYäxicbed fprcepa €i Messrs; ]^oy 
and Civiale, and the foür^branched fbr- 
eeps, theassisting forceps and the ghell- 
brealperpf Bare») Heuirteloup.* It may be 
neoesaary to remind the reader of thßir 
construction $ but for minute desoriptions 
of tjiom we refet to the worfcs of Lecoy, 
Gfyialc, and Heurteloup. TTje three^ 
bratiched fore^ps termed Lithopriöne, Li« 
thotrit^ur, amd (less approjM-iately) Pierce- 
pierre, ia composed of two tubes sliding 
onis w^thin the other, ^nd of perfüratörs^ 
bovera,. and excavaton. Its externa! tube 
ia-^qbout eieven incl)es long, and tisree 
eigfatl\s of an Inch in diamet^r ; at ita ektra^ 
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*J^§%P||I^, 
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vesical endy' it has a solid part which serves 
as well för a handle as for other purposes. 
The internal tube is seventeen inches in 
lengthy and has a similar solid part at the 
same end, where it presents a scale of 
inches, so that its position with respect to 
the extemal one^ can be appreciated to a 
nicety ; at the other end, it is split to the 
extent of three inches, into three curved 
branches which diverge by their own elas- 
ticity, and being of unequal length, oc 
cupy when closed üttle inore than the 
diameter of the external tube, to which 
they then form a smooth extremity pro- 
jecting beyond it about an inch. To open 
the instrument, it is necessary to make this 
extremity of the internal tube project 
further beyond the extemal one, either by 
drawing the latter back or pushing the 
former forwards ; contrary movements will 
of course close it upon a calculus^ upon 
the borer or upon itself. The borer passes 
down the internal tube ; it is a steel wire 
formed into a saw or file at one end^ and 
marked with inches at the other, where it 
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receives a puUey to be adapted to a drill 
bow. In the solid part of the external 
tube there is a stop-screw for fixing the 
internal one at any ^ven protection ; and 
there is also a hole in it, to allow of water 
being injected into the bladder during the 
Operation. 

The four-branched Instrument is con- 
structed upon a similar plan, except that 
its brahdies can be made to advance and 
recede within the external tube, either se- 
parately or otherwise ; and when open, it 
admits of the Finceservantey (which is a 
very delicately constructed, three-branched 
instruraent,) being substituted for the 
borer or excavator, and used to bring the 
stone within the branches. 

The shell-breaker (Brise-coque) is very 
strong ; it is composed of a tube and two 
separate branches : the latter slide in the 
tube, bpening like a forceps when pro- 
truded a certain distance from its vesical 
extremity, and closing when they are made 

2 B 
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tö rfecede eltber upon themselves or u|)on 
a calculus. Büt, by a very ingenious con- 
trivance, these branches^ the ends of which 
are beset mth teeth, can also be iriade to 
raove longitudinally^ to atid fro, upon each 
other, So as to fexercise great power of ät- 
trition, as well as of pressure, upoii any 
thing placed between them, like the stones 
of a com milL 

In Lithotrity one or more of the foUow- 
ing powers must be had recoürse to; 
namely, — pressure, Perforation^ excava- 
tion, concentric pulverization, percus- 
sioD ; and, according to the direct means 
required to destroy the calculus, the Ope- 
rator must use, alorie or in combination, a 
drill, an excavator, a concentric Saw, or a 
percussor, which are of course all employed 
with the three and four-branchfed forceps. 
The excavators and saws consist chiefly of: 
a strong tube temiinated at the vösical ex- 
tremity by a saw-shaped blade, which is 
opened or shut by nieans of a central würe. 
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The percussor is a steel rod having a stop 
to limit its action. 

9 

We See that the tubes, er principal and 
more coi^nplicated pieces of mechanism in 
the three and four-branched forceps, are 
more especially subservient to the pur- 
poses of seizing and retaining the stone ; 
so that the means of reducing it to frag- 
ments or powder belong chiefly to the 
borer. They are not however exclusively 
intended to grasp and hold the calculus, as 
they include one of the powers employed 
in Lithotrity to destroy it ; namely, pres- 
sure, which is exercised by the branches. 

The other Lithotritic powers, attrition, 
Perforation, excavation, percussion, con- 
centric pulverization, are almost all de- 
rived from the central piece of the appa^ 
ratus, . The shell breaker, however, whiph 
Combines pressure and attrition, has no 
central piece, and these forces reside in 
its tube and branches. The powers or 
forces we have just enumerated are metho- 
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dically combined in Lithotrity, and consti- 
tute, when brought into action, what may 
be termed operative processes. Thus, all 
cälculi are reduced by one of the following 
processes. !• Attrition and pressure. 
2. Perforation and pressure. 8. Perfora- 
tion, excavation and pressure, with or with- 
out percussion. 4. Concentric pulverization* 

Some calculi are sufiiciently small and 
soft to yield to the pressure. and attrition 
exercised upon them between the drill 
and the branches of the three-branched 
forceps ; such are many of those composed 
of Uric acid and even of the phosphates. 
Calculi more voluminous, but of the same 
composition, may require to be perforated 
in one or in several places, before they can 
be crushed to fragments ; and those still 
harder, composed of Oxalate of lime, may 
require, either to be completely excavated, 
or to be groimd away by concentric pul- 
verization. It is therefore according to 
the volume, chemical composition, and 
form of the stone, that the process for 
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destroymg it is selected ; and we cannot 
repeat too . often, how highly essential 
it is to the success of the Operation, that 
these points of the diognosis be correctly 
ascertained. When they are known, 
the Operator will have no difficulty in se- 
lecting the most fit Instruments. How 
these act, may be learned from a simple in- 
spection of their construction ; we shall, 
however, farther shew to what cases each 
of them is adapted, by a brief description 
of the method of using them in the chief 
varieties of stone. 

In the present State of science, Litho- 
trity is scarcely applicable when the fo- 
reign body exceeds an inch and a half in 
two of its diameters. The most simple 
case, perhaps, is that where the stone isless 
than an inch in two of its diameters, and 
composed of the phosphates or of uric 
acid. It is to be met by the three-branched 
Instrument and Civiale's drill. The Sur- 
geon having indosed the calculus in the 
branches of the forceps and fixed the tubes 
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by means of the stop-screw, will s^cceed 
in crushing it to pieces by subjecting it to 
tbe action of the drill, eitber with the bow 
or with his band ; with the latter he presses 
and triturates it between the claurs of the 
forceps and the drill wbicb he rotates as 
he movQS it forward. In the seconcl case, 
where the stone is of the same composi- 
tion but of a larger size, the operatof^ 
after having tried to break it dovn with 
bis band, as in tbe fprmer case, must pro- 
ceed, if Jie bas been unsuccessful, to per- 
forate it once regularly.by means of the 
bow ; be sbould tben be able to tjirn the 
cftlculus. so as to present another part of 
its surface to the action of tbe drill, i^fith 
whicb anotber Perforation is to be made ; 
and tbis process is to be repeated tili the 
calculus is so weakened that it m^y be 
crusbed to pieces. Tbis is Civiale's plan. 
In tbe third case, that is, when tbe sf^one 
is composed of Oxalate of lime, M, Civiale 
ba3 recpurse to tbe same method, namely, 
repeated perforations ; but I fear with little 
success. Baron Heurteloup, on tbe con- 
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trary, recömmends in such cases, excava- 
tioh ör grinding away the interior of the 
calcülus tili nothing retiiains of it bat a 
mere shell, wHich is to be broken with a 
percussor, änä theh destroyed, • fragmeht 
after fragriient, by tiieans of the shell- 
breaker. He pröceeds thus: — ^The four- 
branched instrliment is pasäed iritö, and' 
iixed open at the neck of the bladder ; he 
theh introduces down its centre the assist- 
iög forceps and searches for the stone, 
which , ha vingfound, he seizes and draws into 
the branches of the Pince-maifresse.* Having 
^ithdrawnthe ässisting Instrument, he fixes 
the calculüs in the branches of the Pince- 
maifresse by pässing the headed-one över 
it, and then draWing and fixihg them tight, 
separaiely, as Well as simultäiieousiy. After 
thid, he pröceeds to perforate it to the 
depth of about three fourths of its dia- 
metef ; ihen, substituting an öxcavätor 



* The four-branched Instrument is so termed ; it is also ' 
named Pmce d Forceps. 
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for the drill, he works out its interior and 
reduces it to a hollow ball. The excavator 
is to be worked to and fro^ and the blade 
must be expanded a little after each time 
that it passes through the whole extent of 
the Perforation. Should a hole be made 
through any part of the shell, the process 
must be stopped; otherwise the Instrument 
might be engaged therein and broken. 
When the excavating has beefi carried aS 
far as possible, the excavator is to be with- 
drawn ; the stone is then to be loosened in 
the branches grasping it, and turned by 
means of the assisting forceps, so that a 
solid part present itself to the^axis of the 
tubes. There it is to be fixed again ; and 
the Operator, striking with a hammer a per* 
cussor substituted for the excavator, breaks 
it into fragments which are to be separately 
destroyed with the shell-breaker« We 
believe this plan is recommended by Baron 
Heurteloup wherever the stone is large and 
spherical, whatever may be its chemical 
composition. 
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For the treatment of this kind of caU 
culus, it has been proposed by Mons. Mey^- 
rieux and others, to adopt the plan of con- 
centric pulverization. When the stone is 
safely lodged in the three or four-branched 
forceps, the Surgeon introduces the insti'u- 
ment which we have called a Concentrin 
saw^ and expands the blade to a degree at 
which it will tum safely, without Coming 
in contact with the branches* He theil 
makes use of the bow, and grinds away the 
surface of the calculus tili it becomes loose 
in the forceps. After withdrawing the 
saw, he fixes the stone again, and continues 
the process tili he has reduced it sufficit 
ently to be able to destroy it by pressure 
and attrition. > 

Lastly, When the stone is of such a flat 

shape that it cannot be held with the three 

or four-branched forceps, it niust be at-<» 

tacked with the shell-breaker. The öpe-* 

rator searches for it with this instrumenta 

and having grasped it, proceeds to break, it 

to fragments by lateral motions communi« 

2c 
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cated to the lever, which the handle ot the 
^ell-bteaker represents. 

In all cases, the fragments^ like entite 
calculi, are to be submitted to the procesS 
which their volume, shape and chemical 
composition comport. 

Some attempts have been lately made 
by Baron Heurteloup to destroy caiculi 
bypercussion alone. The Instrument, which 
he has invented and used with some suc- 
cess, resembles, when closed, a large, solid, 
curved sound. It is composed of an in- 
ternal or superior, and an extemal or infe- 
rior piece of steel ; and the former is in* 
cluded and made to slide, to and fro, in a 
deep groove of the latter ; so that their 
curved portions, which are beset with teeth, 
gtrike one against the other, and abutting, 
constitute a kind of vice for seizing and 
acting upon the stone. At the extra-vesical 
extremity of the instrument the internal 
piece projects, and is so fashioned that it 
may be Struck with a hammer, the weigfat 
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Qf which is proportionale to the force tliat 
may be employed with safety ; it Has, also^ 
a stop to prevent its being driven with too 
much violence «gainst tfae extemal ane^ 
which is made wHh a Square head to ^fix 
immoveably in tl^ hold fast of the bed. 
It is proposed to uise Um instruraent in the 
fpUowing loanner: — The Operator passes 
it down the Urethra ii^to the Uadder dosed, 
^^ afte? flnding the calculus, ctpens it bj 
drawing back the internal piece. He then 
endeavours to engage the foreign body be*- 
tween the blades or curved parts of the 
instrumenta and having succeeded^ he is to 
fix the Square head of the extemal plece 
firmiy to the bed. At this time, the blad- 
4er, being fiil^d with water, is protected 
from the shock that would otherwiseipesult 
from the process. The Surgeon now strikes 
i^martly, with a hammer^ the cap-shaped, 
projecting end o£ the internal piece, which 
tbus beco9ies a percusspr, until the stone 
yi^ds. 

Before withdrawing the instrument he 
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ihust be carefui to dose it completely, as 
the blades, if left apart, wo»M obviously 
öndanger the Urethra. The fragments are 
tö be disposed of, as theur volume, form, 
and density may indicate» 



j - 



' An Instrument, of which the above ap- 
pears to be a modification, was constructed 
some years ago, by Mr. Weiss ; except that 
its internal piece is made to advance and 
recede by means of a screw, so that the 
stone is acted upon by pressure instead of 
percusision. With these Instruments, in 
their present form, the Operator must ex- 
perience great difficulty in laying hold of 
the stone ; in some cases, however, where 
the foreign body is soft and of a flat shape^- 
they miay be used with advantage. 

...... 

^ As in most surgical diseases, skill of quite 
äs high an order is necessary to prepare 
tbe patient for, as to perform the Opera- 
tion. Since the preparatory and adjutory 
treatment must be modified to meet the 
circumstances of each particular case, it is 
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not easy to lay down more than general 
rules. If there be one truth, which, more 
than another, we wish to impress on the 
Surgeon with regard to Lithotrity, it is— 
thät he must prepare the patient as care* 
fuUy, as methodically and as maturely as 
beföre performing Lithotomy, amputation 
of a limb, or the most serioüs Operation« 
In adapting the preparatory treatment tb 
eaeh case, particular attention must be paid 
to the age and Constitution of the patient— 
the State of the urinary apparatus — the 
duration of the disease — the form, volume^ 
and Chemical composition of the stone. 
All the functions should be brought to as 
perfect a State as the case will admit of, by 
dietetic and medicinal means. A proper 
plan of diet must frequently be perse veredln 
for months prior to the Operation. General 
and local bleeding, the warm bath, injec« 
tions, the use of alcalis or acids must be 
had recourse to, and combined methodi« 
cally with such other means as maybe ne- 
cessary to induce a permanent calm of 
body aiid, mind. The choice of these 
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ta»9m wUI be found o£ eqiuil impcHrtaneQ 
to expertness in the mecbwical pa^ of 
litiiQtrity. While the vm^ciilar ayf^^em it 
in ß State of pleoltude the operftticm miul 
nevö: be attempted ; if it were, the irrit«- 
tiPR insepiffable from it would be foUQvred 
bj severe if not by fatal infUtmmation of 
the whole urimuy ^paratus. ACGorcU^^ 
tben, to ihe strength of the paüä&t, blood 
Inust be remored, first, by the lanoe^ from 
the ariHf and, ose or two days aflerwatda» 
by leecheS) from the lumbar and iUac 
regioft», As soon as the equUibnuo» oi the 
qirculation, temporarily interrupted by th« 
subtraction of blood, is re-^tabUshed» the 
neirvous System will be found in a State of 
comparative quietude, howeyer violent the 
IöcbI Symptoms mayhave been. A few 
frarm baths, appropriately taken, will tend 
much to confirm this desirable. State » but» 
be it observed, the patient mvist notremAii} 
in the vater, (the temperature of which 
should be increased at the end of the time>y 
more tiian eight or ten minutes ; and on 
quitting.it, he must be instantly put into 
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#arm sheets ftnd hibbed dry. There should 
be no stress whätevei: upon the digestive 
Organs : the food should be simple, light, 
well prepared, well masticated, and taken 
in small quakitities. Every oomplex dish 
mnst be abstained from, and fluids should 
Äot be mixed with solids, in the stomach, 
more than is absolutely necessary. The 
genital System must, in general, be kept in 
a State of inaction. The action of the 
nrinary organs must be aided and eased 
by soft aqueous fluids taken between meals. 
Nothing that can affbrd peace of mind 
and courage to the patient should be neg- 
lected. It will be well, however, to lethim 
know he has a most painful, though not a 
dangerous Operation to undergo, that he 
Äiay prepare himself to bear it ; for, in 
ttiany eases, the pain is most excruciating, 
and can be i^sisted only by the most fixed 
and resolute determination. These means 
will aU tend to lessen the irritability of the 
bladder, and enable it to contain an in^ 
creased quantity of fluid, without contract- 
ing upon it. Whatever may c<mduce to 
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this end must be employed. Injecting the^ 
bladder with warm water made slightly; 
mucilaginous or sedativ^ is of the greatest; 
use« The injection should be continued 
daily, tili the irritability be allayed : the 
object is not to operate a forced dilatation 
of the bladder, but, by lulling its excessive 
sensibility, to render it susceptible of con- 
taining the quantity of water necessary for 
the Operation It is well known, that great 
Operations are most successful when per- 
formed while the different organs are in a 
State of semi-repose ; that the nervous 
System is at rest ; and that there is a kind 
of general relachement of the arterial and 
muscular Systems« This State is particu- 
larly essential to the success of Lithotrity, 
which should be performed, only when the 
patient feels himself comparatively well ; 
when the skin is natura], the pulse slow 
and steady, the digestion easy ; when the 
spirits are good and all the functions 
brought as near regularity as possible« 

But, above all things, let the Surgeon 
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ascertain äs accurately as possible the che- 
mical composition, volume, and form of 
the stone ; for, these particulars of the 
diagnosis indicate, in a great degree, the 
special Steps to be adopted in the Opera- 
tion, and consequently, the instruments 
which are to be employed in it. Calculi 
composed of uric acid yield more readily 
to the action of the instruments than 
any others; after these, the phosphate- 
calculi are most easilydestroyed; and lastly, 
those composed of Oxalate of lime are the 
most difficult of comminution. 

In the Operation of Lithptrity the pösi-. 
tion of the patient is of very great import- 
ance ; the object to be aimed at, in placing 
him, is, that the back part of the floor of 
the bladder should become the most de- 
pending part of the body, so that, when' 
obeying its own gravity, the stone may 
settle there. To effect this, Baron Heur-? 
teloup has constructed a moveable bed, on 
which the pelvis can be raised to any 
height required ; it has, also, a contrivance 

2 D 
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for fixing the Instrument when the stone 
is graspedy so that neither of these press 
on any part of the bladder, if the patient 
remain perfectly motionless. It is at- 
tended, however, with some danger ; for, 
were he to start in any direction, the blad- 
der would necessarily be forced against the 
end of the Instrument, which, being fixed, 
might possibly cause severe contusion, or 
eren laceration. We can avail ourselves of 
the advantage of this fixed vice, only when 
there is not sujfficient pain to cause any 
sudden motion, against which we must be 
careful to warn the patient. This bed is 
of immense use, and öught to be employed 
wherever it can be procured. Mons. Ci- 
viale Contents himself with placing a cer- 
tain number of pillows under the pelvis of 
the patient, whom he directs to lie length- 
wise on the edge of a common bed. In 
all cases, the body of the patient should be 
carefully protected from the cold air. 

The next thing to be considered is the 
quantity of fluid contained in the bladder. 
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^ We repeat^ the just measure is as much 
as it call hold without contracting to expel 
it. When there is not enough in it, warm 
water contuning a sraiall quantity of vege- 
table mucilage, and, sometimes, of the ex- 
tract of opium, is to be gradually injected, 
through a cätheterintroduced into the blad* 
der for the purpose. In almost all cases, ft 
will be found advantageous to use the in* 
jection : it may possibly be dispensed with, 
however, where the bladder is volurainous, 
its sensibility obtuse and its contractility 
languid. As soon as this object is accom- 
plished the catheter must be withdrawn, 
unless used to move the calculus. Ac- 
cording to his opinion respecting the shape^ 
volume and density of the stone, the Sur- 
geon will choose the Instruments«. We will 
suppose it to be an inch and a half in two 
of its diameters, tolerably spherical^ and 
composed of uric acid and the mixed 
phosphates; here we should prefer the 
three-branched Instrument. After being 
weU greased, it is to be passed into the 
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bladder ; in introducing it, the Urethra 
should be made to form, as nearly as pos- 
sible, a continued straight line with tbe 
.floor of the organ, at the back part of 
which the stone will lie, or must be made 
to lie by raising the pelvis, The instru- 
ment will pass directly up to this place, 
where the Operator will endeavour to strike 
the calculus with its end, by gently mov- 
ing it to and fro,' from before backwards, 
always proceeding methodically from one 
side of the bladder to the othen In cases 
where the stone evades research, it will be 
necessary for the patient to change his 
Position ; and I would advise postponing 
the Operation, rather than the bladder 
should' be two much fatigued by sounding : 
the State of this organ must always be re- 
^pected, When the stone is discovered, 
the Operator endeavours to place the end of 
the Instrument directly, opposite its centre, 
in doing which he will obtain a pretty cor- 
rect notion of its volume ; he is then to 
draw the forceps about a quarter of an inch 
from the calculus, so that when its branches 
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expaiidy they maynot disturb itsposition. 
Beföre opening the instrumenta he . must 
take care that one of its branches be 
/tumed ' upwardsy in order that when ex- 
pandedy the other two may lie flat on the 
floor of the bladder to receive the stone. 
To open it, he draws the extemal tübe to- 
. words him; when open^ if it is depressed 
.on'the floor crf the bladder, the stone will 
pröbably fall within its branches, where it 
iriay be itistaritly recognised with the 
boref, which must be cärefully kept in 
its proper place. Should it be found, 
4iQweyer, ' that the branches do not en- 
close the stone, the Surgeon is to carry 
them on to it, by moving the instrunjent 
towards the posterior wall of the bladden 
5 When he has succeeded, he closes.the 
Instrument on the calculus, by moWng the 
extemal tube from him upon the internal 
one ; bat, prior to fixihg it firmly, or using 
miy thing like force, he must be certain, 
hy being able to move it süghtly without 
occasioping much pain, that no part of the 
bladder ^is canght. In these dteps, the 
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Sorgeon will asCerlain bj the scale, the size 
of the calculuS) and will also be furnished 
with fresh data as to the best means of iiö- 
dudng It to fragments and powder ; which 
forma the second part of the Operation. 

This, (supposingconcentric pulverisation 
inapplicable,) is to be commenced wUh a 
drilli which beingpressed androtated against 
ihe stone, will comtnunicate an idea of its 
dehsit j, in relation to which, it should be 
iselected ; and the puUey must be placed^ 
BO that it cannot gothrough, against the 
coäts of the bladder. Before using the 
bow, the Surgecm places the end of the 
drill in a kind of vice, which serves at the 
gaihe time to keep it steady, ^nd by means^ 
of a spring, to exercise on it a due degree 
of pressure. 

By practising with a drill and bow out 
of the bladder, the Operator will acqoire 
more skill in using thefti, thati by any di^ 
tections that could be given to him. When 
the drill is throUgh, or nearly through the 
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stone, it is to be withdrawn, and as the 
Surgeon will know the density of the latter, 
he will now be better able to decide wlie** 
ther he ought to proceed farther by fresh 
perfbrationotbyexcavation; irhilst the State 
of the patient wUl indicate whether or not 
the futare steps of the Operation should 
be deferred tili another day. If no delay 
be niecessary, and the Surgeon decide on 
employing Perforation, the next step is to 
tum another part of the stone to the axis 
of the Instrument, either by loosening the 
branohes and moving it round in them 
with tbe borer or the assisting forceps^ or 
by dropping it in the bladder and seixing 
it in anothetr direction. In either case, he 
tums tbe stop-screw, and moves the exteru 
iial tube towards him ; the stone. will then 
be loose, but within the branches» He 
should always endeavour toturn it, if pos- 
sible, witbout the pain and difBculty of 
dropping it to seise ag$in. When the 
drill iniücates that a fresh part of the cal- 
cuhis is tumed to it, the Surgeon is to dose 
the Instrument by moTing the external 
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tube from him, and to fix it with the stop- 
screw. Another Perforation is then to be 
effected. 

- ■ • rf 

This process of tuming and perforating 
ia to be repeated, tili, at last, the stone 
crumble to pieces under the pressure of 
the branches which enclose it. Werepeat, 
what iötervals are to be allowed: to elapse 
between the different steps of the opera^ 
tion, the State of the.patient must deter- 
miue. When the calculus is reduced toi 
fragments, those which are sufficientlyu 
small will pass. off with the ur ine; and those 
which are not, must each be . seized with 
the Instrument and subjected to attrition,. 
between the branches of the forceps and 
the drill ; the Surgeon proceeding as. if 
he had to do with a numher of small xak 
culi, änd observing ..minutely all the rules 
to be foUowed in destroying these. During: 
the process, an injection should be ready, 
as it is necessary to replace the urine,. which 
in riiany cases, escapes, by a fresh supply of 
fluid, This, and other means for prevent- 
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higaiid allaylng Irritation, raüst be adtnin* 
istered dufing the whole of the treatment. 
WheneVer the bladder is much irritated, 
the Operation must be ihterrupted : the 
State of this organ should, above all things, 
fix the Surgeon's attention. Frequently, 
&agments will stick in the Urethra, and 
wfaen they cannot be wäshed away by in- 
jections, they must be disengaged with the 
assisting forceps, or with Sir Ä. Cooper's 
Instrument. Should any of the* larger 
fragments be of a flat shape, and difRcült 
to seize with the three-branchied Instru- 
ment, they must be destroyed with the 
shell-breaker. 

As the manual part of the Operation is 
nearly the same for all the Instruments, it 
will not be neceäsary to give a detäiled de- 
scription of the manner of using them. 
The three-branched forceps is by far the 
most simple, the least liable to fracture, 
and adapted to the greatest number of 
cases ; but it is not well suited to seize 
the stone, and is more likely to pinch the 
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bladder than the four-branched instru- 
ment But the latter^ which is so much 
better for sdzing the calculus with safety 
and precision, is, ünfortunately^ weak m 
Proportion to its more complicate and de- 
licate construction, and not free froin the 
danger of breaking in the bladder. It 
ought to be preferred wherever the stone 
is large, difficult to catch, and susceptible 
of being destroyed by concentric pulveri- 
zation ; and, in some cases, where the plan 
by excavation is adopted. In using it, the 
Surgeon must take care to open it with 
the headed branch turned upwards. This 
branch is to be drawn back between the 
others, to keep them well apart at the neck 
of the bladder, whilst the assisting forceps 
is passed down to bring into them the cal- 
culus, over which it is then to be inoved out« 

By drawing back all the branches, first 
together, and then one by one, the stone 
is firmly grasped, and the Surgeön may 
proceed to destrpy it ; recoUecting always, 
that as they are weak and delicate, too 
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much strea» must not be put upon them. 
He should endeavour to avoid drawing 
the forceps fordbly towards tbe Urethra ; 
for, all these Instruments, when open^ re- 
präsent a cone, the summit of iv^hich being 
turned towards the Urethra, tends to con- 
tuse the parts when pulled in this dh*ection 
with any degree of fbrce. 

The plan of destroying calculi by con- 
centric pnlveriaation, that is, by grinding 
away successive layers from the surface, 
has not been much adopted, the means of 
effecting it being, as yet, very imperfect. 
Were they efficient it would be far more 
applicable than any other, to cases where 
the stone is hard aswell as voluminous; and 
preferable, also, where it is of large size 
tbough not of great density. Those who 
recommend this plan, after seizing the 
calculus as we have already explained, in 
the three or four-branched forceps, attack 
it with a concentrie saw formed at the end 
of a Steel rod which is rotated with a bow. 
The Surgeon ex{>ands the blade according 
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to t)ie size of the stone, so that by each 
rotation, a layer is removed from the whole 
circumference of that part of the foreign 
body, which is tumed towards the tubes. 
After some time the calciüus will become 
loose, and require to be fixed again ; it is 
thus to be acted upon, tili reduced to such 
a size that it will yield to the attrition ex-« 
ereised upon it by a drill and the branches 
of the three-branched forceps. The Sur- 
geoh must use the saw with great pre- 
cautionj taking care not to expand the 
blade too far, which otherwise would be 
broken against the branches of the forceps. 

In using the shell-breaker, the Sur- 
geon must be particularly careful, in his 
attempts to grasp the stone, not to close- 
the branches tooiirmly before.ascertaining 
well that the Instrument is perfectly free 
in the bladder^ and that no part of this. 
Organ is endosed in it He must also 
muster all his patience, as it is very difficult 
to lay hold of a stone with a forceps com- 
posed of two blades, which are compara- 
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tively narrow- and have but little bite. 
The great point is to pass one blade under 
the centre of the calculus ; and the great 
danger to be^avoided is pinching the blad- 
der. - The shell-breaker is undoubtedly an 
excellent instruiqent, and without it many 
cases of stone must have been abandoned 
to Lithotomy, which are now treated by 
Lithotrity : it iS: the only one of the Li- 
thotritic instrum^nts that can be used with 
success, where the calculus is large and flat. 
Like all of them, however, it is liable to 
break in the bladder^ when too much stress 
is put upon the branches ; and, as there 
is great düHcultyin seizing the stone, and 
great danger of pinching the bladder with 
it, the three-branched Instrument ought 
to be preferred, wherever it can be used 
eifectually. 

A few remarks will now be necessary 
upon the preference to be gi ven to . any 
particular plan of Lithotrity, or to any 
particular Instruments, in the treatment 
of the principal varieties of stone. We 
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have no hesitation in ^tating, that there is 
only one case in which the four-branched 
instrument ougfat to be preferred^ namely, 
that where the calculus is compoeed chi^flj 
of Oxalate of Urne, and very hard* la all 
other cases, which form by far the greatest 
number, we prefer the threerbranched In- 
strument and drill, tiiat is, the treatment 
by successive Perforation, which, in the 
present State of science, appears miidi 
nouore safe than any other. The instru- 
ment with which it has been proposed to 
destroy the stone l^ excavati(», is niudi 
more liable to break than the three* 
branched forceps ; and that invented to 
act by concentric pülverization is opön to 
the same objection, besides being inade-- 
quate to the purpose for which it was in-- 
tended. Most assuredly we should re* 
commend the four-branched instrument 
for the treatment of all large round stones, 
of whatever composition, if excaration, or 
still more, if concentric pülverization could 
be employed with efficacy and safety ; but, 
we contend thev osnuiot: the excavator 
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has not yet been, and we fear, can never be 
made of sufficient strength; and even 
barring this difficulty, it is älmost impos- 
sible to reduce a stone, in the manner 
propösedy to so thin a shell that it may 
be broken by percussion, unless it can be 
seized with the percussor-forceps. When 
an excavator shall be made so strong that 
there be but very little risk of its breaking, 
and so veU as to reduce a stone to a mere 
shell, it will deserve to be adopted with the 
four-branched forceps, in preference to 
the drill and the three-branched instru- 
ment, wherever the calcülus is large and 
round. Sut, we are of opinion that the 
most rational and safe plan of all for de^ 
stroying calculi, would be that of con-^ 
centric pulverization, were the saw suffid-* 
ently perfect to carry it into efifect. Some 
of the strongest objections to Lithotrity 
would then be obviated : there would be 
no rough fragments left to irritate the 
bladder ; and, as the Instrument would 
leave the sürface of the stone smooth, the 
Operation, every step of which would bring 



316 

relief to the patient, might be interrupted 
and deferredy at any time, with impuhity; 
Had we sudi a saw it would be right to 
use it with the four-branched forceps^ in 
all cases wliere the stöne is not flat, but 
more particülarly in those in which it is 
voluminous. It will appear from what pre^ 
cedes, that we consider the four-branched 
forceps better adapted, than any other, to 
overcome the difficulty of seizingthe stöne» 
withöut pinching the bladdef. 

With respect to the shell-breaker, it may 
be well torepeat here, that it is the only Li- 
thötritic instrümeht we possess which iswell 
adaptedto thetreatmentof large flat calculi. 
Great preise is unqüestionably due to Saron 
Heurteloup for its inventiön ; but he is 
entitled to hiuch ihore for having furnished 
US, more perfectly thari any other persön, 
with one of the two important conditions 
necessary for curing stone in the bladder 
without cutting^ namely, that ofseizing and 
retaining a calculus with safety to the organ 
containing it* Wete he to fumish üs with 
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the other condition, that of destroying it 
when seized with like security, his merits 
as a Lithotritist would be unequalled. 

The annexed table will exhibit, at one 
view, the Lithotritic means and instruments 
now employed, with reference to their ap- 
ßlication to the principal varieties of stone. 

To be preferred in 
Instruments. Means. cases of 

"\ /'Small, round calculi 

Three-branched f Attrition and j consisting chiefly of 

forceps and drill. C Pressure, j uric acid or the.phos- 

j (.phates. 

JSuccessive per- r ^^^^ ^^^^^ ^.^j^^jj 
forations and ^ of sirnUarcomposidon. 
pressure. f. 

Four-branched -^ Excavation and ( Large.sphericalcalcu- 
forceps with ex- f Percussion ; orl,. chiefly composedof 
cavator, or con- fconcentnc pul- 1 ^^ ^^^^^^ ^^ jj^^^ 
centric saw. J verization. v. 

Shell-breaker." \ ^""*'^°° *°^ f Large flat calculi. 

3 pressure. (. 

Percussor-Sound. ^ Percussion. •{ Soft flat calculi. 

In general, several applications of the 
instruments are necessary to effeet a eure ; 
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the duration of each, as well as the time 
allowed to intervene between them, must 
Vary according to the volume, form and 
Chemical composition of the stone^ the 
State of the bladder, and the strength and 
Constitution of the patient. lipon an 
average, five or six applications are sufiici- 
ent ; but the Surgeon should never forget, 
that it is much better to destroy the stone 
little by little, than to fatigue the patient 
by continuing the Operation too long at 
one time. As to the time allowed to elapse 
between each application of the instru- 
ment, it will vary from one or two days to 
several weeks ; it must depend on the State 
of the patient : whilst there is much irri- 
tation in tlie bladder the Operation cannot 
be continued with safety. When there 
ate many fragments, all the skill and pa- 
tience of the Operator will be required, as 
well to pulverize or extract them, as to 
güard against the accidents which not 
unfrequently they occasion. The most 
elaborate dissertation upon the different 
Steps of the Operation would ill isufBce to 
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qualify a Surgeon to perform it. He can 
acquire the practical tact which it de- 
mands, only by repeating it frequently on 
the dead subject He will then become 
acquainted with many little difficulties 
which attend it, and learn to overcome 
them. It should never be undertaken by 
any but a well educated Surgeon, and with- 
out practica he cannot succeed, because he 
will feel no confidence where so much de- 
pends upon tactile phenomena. The great 
diflSlculty is, unquestionably, to lay hold 
of the stone without injuring the bladder : 
it is. to be vanquished by practica, and by 
the perfectness of the Instrument, which 
should be so constructed that its branches 
expand without bruising the neck of the 
bladder. 

There is another thing which it is of 
great iraportance to notice : he ought, for 
reasons to be assigned hereafter, always to 
be ready to perform Lithotomy, if required, 
at a moment's warning, and should never 
be without the necessary Instruments. 
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Gase 8. 

Robert Platford (of Norwich) aetat, 80, 
of a strong Constitution and remark- 
ably active for his age, submitted to the 
Operation of Lithotomy in his sixty ninth 
year, (1818) when a stone weighirig 51. 5|. 
slightly nodulated, and composed chiefly of 
lithic acid, was extracted by my skilful 
friend Mr. Crosse, who, on that occasion, 
used the cutting gorget. The calculus was 
an inch and a half long, about one inch 
in breadth, and somewhat flattened : it 
had prpduced the usual effects on the pa- 
tient for three years ; and, three weeks prior 
to the Operation, became intolerably pain- 
ful, obliging him to void his urine every 
quarter of an hour, and producing hema- 
turia and general derangementof his health. 
A pint of blood was lost during the Ope- 
ration, which, although simple, and cora- 
pleted in three miriutes, was foUowed by 
very serious Symptoms. At the end of a 
month, however, the wound was nearly 
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healedy and, at the end of eleven weeks, the 
patient was able to resume his occupations 
as a weaver. 

About the middle of 1829, the patient 
was again attacked with pain and dysuria ; 
the urine was expelled at short intervals, 
and frequently mixed with blood. He 
again applied to Mr. Crosse, who, consider* 
ing his great age, the apparently small size 
of the stone, and the capacity of the ure- 
thra/which readily admitted a large sound, 
resolved on the application of Lithotrity, 
and did me the honour to entrust me with 
the Operation. We sounded the patient 
several times, and decided that the calcu- 
lus, was, in all probability, not more than an 
inch in diameter. 

September 6th. The patient was kept 
quiet and gently purged, emolUent drinks 
were also prescribed. 

September 7th. We proceeded to the 
Operation in the presence of Sir Charles 
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Clarke, who kindly bonoured us with his 
valuable assistance, Mr. Miliard, and se* 
veral of Mr. Crosse's pupils. The patient, 
who had retained his urine for several 
hours, was placed lengthwise on the side 
of Üie bed, his pelvis raised upon pillows. 
I passed the three-branched instrument 
into the bladder without diflSculty, and 
after searching for several minutes suo- 
ceeded in placing its end against the stone. 
Tuming it so as to have one of the branches 
upwards, I opened it, by drawing back the 
extemal canula about an inch and a quarter^ 
and endeavoured to pass the lower branches 
over the calculus. In this I did not suc* 
ceed, and, as the bladder coutracted with 
great force, it becarae necessary to close 
the instrument. After a few minutes I 
opened it again, and succeeded by the same 
method, in fairly grasping the stone, which 
the Scale indicated to be about three quar- 
ters of an inch in diameter ; having fixed 
the external tubes I applied the borer to 
the calculus, and by a little rotation and 
pressure, crushed it to pieces in a few se- 
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condsu The instrument was then closed, 
and withdrawn from the bladder without 
difficulty ; the intervals between its bran* 
ches were filled with small Fragments. The 
patient immediately rose up and expressed 
hitnself much gratified attheresult ( Tinct. 
opit. gr. XXX. 3fttcelaginouSj warm drinks. 
Hot paultices to the hypogMtrum.. 

September 8th. The patient had passed 
a comfortable night, and was free from 
pain ; pulse soft, skin moist. He observed 
it had been very difierent the day after he 
underwent Lithotomy ; the urine was tur- 
bid and bloody, and contained half a tea- 
spoonful of fragments. 

September 9th. Slight pain in the ab- 
dominal extremities; the patient complains 
ofstiffiiess. (OLRkln.$vi.) Nearlyasmany 
fragments w^e contained in "^ the urine, 
which began to assume its natural appear- 
ance. 

September lOth. The patient seenied 
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quite well : the urine was scarcely tinged 
with blood, but contained several small 
fragments. 

September 11 th. Mr. Crosse sounded 
him carefuUy, and declared the bladder 
to be free from any foreign body, save the 
remams of the gravel, which came away 
entirely, in about three days. 

r 

The above, which is one of the first in- 
stances of the successful application of 
Lithotrity in this country, affords a con- 
vincing proof that the Operation can be 
performed almost without preparation, 
where the bladder is large, healthy, and 
of rather obtuse sensibility. Had the pre- 
paratory treatment been more complete, 
the violent contraction excited at one pe- 
riod of the process, by the presence of 
the Instruments, woiüd probably have been 
prevented ; and, we note this feature of 
the case as indicative of an error to be 
avoided, rather than as an example de- 
serving Imitation. In the foUowing case 
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the history and treatment of which be- 
long to my dexterous friend, Mr. Costello, 
who confided the preparation of the pa- 
tient to me, great pains were taken to ifi- 
duce, prior to the Operation, that State of 
quietude so favouräble to its success. I 
have singled it out, partly on this account» 
and partly, because, compared with the 
preceding one, it presents some other 
pöints of contrast well worthy of ätten* 
tion. ßy nature, the first patient was a 
most favouräble, the other . a most unfa- 
vourable subject for the Operation ; in one 
case, the stone was soft and small, in the 
other hardand more voluminous; in thefirst 
case, one äpplicatiou of the instrument was 
sufficient ; in the other, it was necessary 
to apply it, at fi ve successive inter vals* It 
is s^lsö wörthy of remark, that both thes^ 
patients had önce submitted to Lithotomy 
which threatened to be fatal ; whereas^ Lir 
thotrity seemed to put their life in less 
jeopardy than some of the. paroxysois of 
pain produced by the dis^ase «lone. 
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Case 9. 

/ 

^ Mr. Thomas Heaih^ a fanxier, residing at 
Kirkby, near Mansfield, Notts, aged 57» 
very corpulent in häbit, experienced the 
•firat Bympfoms of stone in the bladder, 
^ght years ago. Being a Single man, he 
bore bis sufferings in silence for twö years^ 
and took no advice. At this period, he 
made a short joumey on horsefoack to pay 
bis rent, and having, contrary to bis habits, 
partaken of the puncb prepared for the 
tenants, he became rauch alarmed at find- 
ing that he was unable to pass a drop of 
urine. This retention lasted five hours, 
and bis return home was attended with 
acute suflfering ; he was cönfined tö bed fbr 
a week, and frequently voided blood with 
tiis urine ; at the end of this tirae, he passed 
^ sniall, lentil-shaped stone, about the sise 
öf a pea. Its expulgion was foUowed by 
Immediate relief His fVeedom from pain, 
however, was of short duration; his sympr 
toms returned, and he continued to suffer 
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sevterely, for the next six months; but, stiU 
the urine was nearly natural, and he was 
able to more about; he became worse, and, 
dmii^ the two yean which {»receded the 
first Operation, bis life was a long torment 
The urine became turfoid and bloody, and, 
in severe drises, it deposited a quantity of 
sHmy muCus which adhered to the pot« 
Life being a bürden, he made up bis mind 
to undergo the Operation. For this purpose 
he repaired to Nottingham. The opera^ 
tion was performed on the 7th November, 
1827, by Mn Attenburrow, a distingüished 
Surgeon and Lithotomist of that town. 
Owing to the depth of the perinaeum, and 
the size of the stone^ the Operation was 
long and laborious, and there was conside- 
rable bemorrbage. Seven weeks from the 
time of i|:s Performance, he was able to 
return home ; but bis convalescence was 
slow, and the wound was not completely 
cicatrised tili the end of March; bis respite 
from sufiering, however, was of short du- 
nition« In April, he feit the renewed at- 
tacks of bis disease, and, in June, all bis 
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öld läymptölns had rib^appeäred. He had 
submitted to the Operation m the hope of 
permanent reHef. He saw, with del^pairi 
that he had obtamed but a sfaort Irupe, and 
that he was once inore a prey to the pro- 
fracted märtyrdom of ^tone. The opera^ 
tion was again spoken öf, but nöthing could 
overcome his repugnahce to submit to it. 
In the month of November he pässed 
another small rough calculus, but experi- 
enced no diminution of suffering. During 
the two foUowing years, his torments^ 
were indescribable. Through Mr. Nathan 
Cooper, of Mansfield, his Surgeon, he 
learned that there wa^ a milder method of 
eure for his disease, and at the recommen- 
dation of Mr. Grainger, who spöke favour- 
ably of Lithotrity^ and the Hon. and Rev* 
Mr. Vernon, rector of his parish, he came 
to town. When I first saw him his coii- 
ditiöii was truly deplorable. The slightest 
mötion was productive of intense pain ; 
his bl-eathing was short, even to panting ; 
his sleep was brökeri, the irritability of the 
bladder behig so ^xcessfive as to force him 



to make water,Ävery ten or fifteen minutes^ 
throughout theentire night; his mind was 
so broken, thatfae shedtears on the slight-» 
est emotion ; . the. ürine was ropy and fetid» 
With'-sach ä formid^ble train of symfK 
töms^ I had doubt of the applicability of 
Lithotrity, Opiates were ordered, and a 
soothing treatment was adopted,* ThiS 
was attehded with such gööd effect,' thät 
at the end of a few weeks, the nümber of 
calls to make water was reduced to twelvcf 
times in a night. When the irritabiüty 
was thus diminished, the Operation was' 
begun. The first sitting took place three 
weeks ago. An injection of four ojances 
of wftter was thrown into the bladder, a 
large Lithotrite was used, and the stone 
measuring an inch in both its diameters 
was. seized, Three perforations were made 
in it, before it was suffered to escape froiii 



* During this treatment, which lasted several weeks, I took 
a füll bleeding from the arm> aud injected the bladder twice 
or thrice a week, with tepid mucelaginous water containing . 
two drachms of the Tinctura OpiU (T, ÜTJ 
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tfae grasp of the instniment. Itwasseized 
again and reduced tolargefragments^ bythe 
pressure of the branches and drill. This 
sitting lasted ten minutes« The night fol« 
lowing the Operation^ he made water only 
seventimes; there was nothing remarkable 
intheintroduction of the Lithotrite, except 
that it produced pain in passing over the 
old cicatrix of the Urethra. At the second 
sitting, the water escaped between the Ure- 
thra and Lithotrite: only one fragment 
was seized and crushed; the Operation 
lasted one minute. At the third^ the 
bladder was tranquil ; and fragments were 
seized and broken seven times. At the 
fourth, very few were foand, and at the 
fifth, only one, which was extracted in the 
instrument The two last sittings took 
place at my own house, and it is now but 
three weeks, since the Operation was com* 
menced, which has raised up Mr. Heath 
from a bed of torture. {Report of the pro- 
ceedings at the Westminster Medical Society^ 
from the Lancet of April, 16, 1831.) 



j 



281 

* The great character by which Lithotrity 
is distinguished frqm, «ndBlevated above 
Xitbotomy^ is, that it accords far bettee 
with the recurrent nature of calculous dis- 
orders* Wheii cmce the ktdneys have 
taken upon themselvesto secrete gravel, it 
is difficult to put a lasting stop to the habit. 
Whatever means are adopted, there always 
remains a certain predisposition to resume 
an action that has before existed, and the 
alightest causes may occasion a relapse. 
I^ then, the disease is liable to return, 
and to return frequently, it requires a re. 
medy that can be repeated without the 
rläk of life : such is not Lithotomy ; but 
approaching to such, appears to be Litho« 
trity, Wheri a. patient is cut for stone, the 
Operation puts life in danger, yet, it is no 
protection against a return of the disease { 
and, as often as it is repeated, so often 
does the patient risk his life. Lithotrity, 
on the coritrary, does not endanger life : 
it can be repeated with safety, and applied 
with efFect, at the first moment of a re« 
lapse ; it has also the great advantage, that 
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the patient caii conteniplate it without the 
dread which Lithotomy creat'es, not only 
in hiih, but even in the operatcgr himself. 

' . . . . . » . • . 

It was a Iiappy thought, that of reducing 
H stone in the blädder to a 45tate wliich 
admits of its passing away with the ürine. 
While in the. form of gravel, urinÄrycon- 
cretions are expelled by a natural pröcess» 
in fact, by the exercise of the organs in 
which they are lodged ; nature has this ren 
source, until they become too voluminous 
toescape through the Urethra; what, then^ 

caü be more rational than to restore to her 

» 

this power, in making them re-assume the 
form of gravel, by acting upon the morbid 
product, rather than by maiming a healthy 
orgaii ? We do not pretend, that, in the 
present State of Lithotrity, the morbid 
production can be got rid of without great 
paihy and some injuiy to the organ con- 
taining it ; but, this is owing to the ddi- 
ciency of our Instruments, and not to any 
defect in the plan. Few Operations^ in- 
deed, are so well founded as Lithotrity ; 
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and, when once we possess instruments a 
little more perfect than those now in use, 
stone in the bladder will not be deemed a 
more serious disease than graveh 

The only mode that could possibly be 
thought of, for accommodating nature at 
less expence, would be to cause the stone 
to retuin to a liquid State ; but, since there 
is scarcely a hope of cur ever dissolving it 
in the bladder, our great aim should be to 
perfect the instruments for its pulreriza- 
tion, and to discover sure means for pre- 
venting its re-production. 

We have now to take into consideration 
the principal objections which have been 
made to Lithotrity. 

1. A great deal has been said about the 
difficulty of seizing the stone ; many con- 
sidering it so great as to prevent the ge- 
neral adoption of the Operation. The ablest 
Surgeons, say they, have been foiled in 
their attempts to lay hold of the calculus, 

2 H 
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and those who style themselves Lithotrl- 
tists, nearly as often. But, the a;nswer to 
this is, that the difficulty, however great, 
(and certainly it is the greatest attending 
the Operation) is to be overcome by pati- 
ence and that dexterity whidh practice 
gives, Besides, it has been, in a great 
measure, obviated by Baron Heurteloup. 
With his bed, the stone can almost al- 
ways be made to rofll to the back part of 
the ifloor of the blädder, where a Surgeon 
who has practised on the dead subject, 
will seldom fail to grasp it. 

2. The liability to contuse and pinch the 
bladder is certainly a serious objection; 
and, it cannot be denied that these in- 
juries are sometimes inflicted. But, al- 
though the coats of the bladder may, by 
Chance, be caught in the forceps by an ex- 
pert Operator, he will discover the acci- 
dent early enough to avoid doing them any 
fatal ör serious violence. We are inclined 
to believe, that except on very rare occa- 
sions, he must be rather inexpert who 



285 

could pinch or strike the blander so $je- 
verely as to produce contusion, laceration, 
or violent infiammation. 

3. Another strong objection, founded 
upon the occurrence of the aceid^nt to 
some of the best LithotritistSiy is, that the 
Instruments are liable to break in the 
bladder. Now,, adhiitting this may have 
happened once in twenty or thirty Opera- 
tions^ when we consider that it is to be; 
attributed to defects in the instruments» 
which are rendered every day more perfect 
and less fragile» is it too much to expect, 
that the time will come when such an oc- 
currence shall be unheard of ? When it does 
take place, the patient must geiierally un- 
dergo Lithotomy ; but, even then, he i« not 
in a worse condition than he would have 
been before the invention of Lithotri ty. He 
may possibly be in less favourable circum- 
stances, from theirritationalreadyproduced 
by the Lithotritic process ; in most cases^ 
howevei-, he will not. In a very unirrita-. 
ble patient, the detached piece of instru-r 
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ilient migbt, perhap», be attracted and 
drawn through the Urethra with a magne- 
tized rod, it might even find its way out 
spontaneously ; but, since in most cases 
öf this kind, Lithotomy must be per- 
formed without delay, the Surgeon should 
always have the requisite iustrumcnts at 
hand» as well as a magnet. 

4. It has been stated^ that, if the bran- 
ches of the forceps cross each other, or 
become entangled in a hole of the stone, 
there is no possibility of withdrawing the 
Instrument, without lacerating the Urethra* 
This wouTd certafnly be a very embarrass^ 
ing accident, and, although there is no 
evidence that it ever occurred, its bare 
possibility should induce the Surgeon to 
provide against it. If unable to put 
things right with a steel rod, he would be 
obliged to have recourse to an opening 
in the bladder, by the perinaeum, through 
which he might disentangle the end of 
the instrument with his finger, or in case 
of this failing, cut it off with a pair of 
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eurved nippers Ihave had constructed for 
the purpose, and with which he should al- 
ways be furnished. But, the best Provi- 
sion against such an accident^ would be to 
have the branches of . the forceps separate 
throughout, as recommended by Messrs. 
Costello and Guthrie, so that, by withdraw- 
ing the external tube, they might be re- 
moved one at a time» 

5. Several eminent practitioners con- 
tend that the principle of reducing a 
stone in the bladder to fragments, is bad 
and untenable ; they are of opinion, that 
the presence of these fragments, in so de- 
licate an organ, is sufficient to produce 
dangerous inflammation ; that the frequent 
appUcation of the instrument required to 
destroy them, very often occasions the 
same result, and finälly, that, in spite of 
the greatest skill and attention, one may 
remain unpulverized, and become the nu- 
xrleus of a new calculus* 

With respect to inflammation occurring 
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from the presenc^ of Fragments in the 
bladder, itwould seem, dpriorij that when 
rou^ and uneven, thej must irritate the 
Organ more than the enthe calculu$ with 
its smoother surface. Yet, stränge as it 
may appear, the latter is mostly attended 
with severer ajmptoms» This, perhaps^ 
may be partly explalned by the satisfac- 
tion which the patient experiences on 
hearing the calculus broken to pieces, and 
partly by the escape of several Fragments, 
which necessarily diminishes the weight 
upon the floor of the bladder. The effect 
produced on the patient, when he knows 
the stone has given way — that his enemy 
is crushed — is certainly very striking. But, 
I have had occasion to remark, that the 
pain produced by a stone is not always in 
the ratio of its roughness. I remember 
finding a mulberry calculus, as big as a 
hen's egg, in the bladder of a man who 
was suddenly killed by a fall from the top 
of a house, in Paris ; the organ was per- 
fectly sound, and exhibited one of the best 
and most beautiful samples of a healthy 
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mucous membrane I evev beheld. We are 
far from asserting that fragments do not 
sometiines occasion serious inflammaftian : 
but, we maintain, that in tbe great ma}o* 
rity of cases tbey do not, and wbere tbey 
have tMs effect, a good Surgeon will be al- 
most certain to succeed in counteracting 
it. On tbe sairae ground, tbey object to 
an Operation reqniring several applications 
of tbe instruments. No doubt, tbe ne- 
cessity tbere is for tbis repetition, is to be 
regretted — but, wby is it to be regretted ? 
not, because it niakes Litbotrity any tbing 
Irke so dangerous as Lithotomy, but, be- 
cause it mäkes it long and painfuL In 
many respects, it is deeply to be regretted, 
that we cannot always destroy a stone at 
one sitting; but, after all, tbe object is 
not so much to eure the disease, in tbe 
quiekest possible time, or witb the least 
possible pain, as to eure it without risk of 
Mfe ; and, if tbis can be done by additional 
pain, who would not tbink it bis duty to 
submit to it ? 
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* 

The whole problem is, I know, to eure 
the disease in the bladder with the least 
possible pain and danger, in the quiekest 
possible time. But, since we eannot ob- 
tain equally these results, and must choose 
between time, pain and säfety on the one 
haiid, and danger and promptness on the 
other, it is our duty to prefer security : 
time ought in all eases to be saerifieed to 
safety ; safety to time, ne ver. My wish is 
to apply this remark to all plans for curing 
stone ; and, I have no hesitation in saying, 
that had I to ehoose between an instru- 
ment which would remove from a stone 
three grains daily, with perfect safety, and 
one that would destroy it in ten minutes 
with some danger, I should prefer the 
former. Time is not to be grudged, when 
it is to purehase with eertainty and safety, 
freedom from one of the most agonizing 
diseases« If we can onee arrive at the 
means of destroying a stone at intervals, 
and by degrees, without danger or ineon- 
venienee, it matters little how often they 
are employed, or how trivial the effect of 
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each application of them. Every grain re- 
moved is so much relief to the patient, 
who not only ceases to dread the Opera- 
tion, but actually hastens its repetition: 
he is in the State of mind of one, who 
engaged in an arduous undertaking, de- 
rives, from the satisfaction experienced at 
every successful step, fresh encouragement 
to proeeed. 

It should not be forgotten, that a eure 
is not yery promptly obtained by Litho- 
tomy ; after cutting, the patient remains 
in a very critical State tili the wourid is 
healed, and a long convalescence is always 
the result of this severe Operation. 

With regard to a relapse of the disease 

we admit, that it may be more frequent 

after Lithotrity, than after Lithotömy; 

the nature of the disease^ however, is such, 

that the latter Operation is no protection 

against it Indeed, there is but little 

trouble taken, after cutting, to clear the 

bladdär of any fragments which may have 
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beenbro^en off withthe forceps; theSur- 
geon is anxious to get bis patient to bed 
as^ soon a» possible, knowing that: tbe Ope- 
ration its0lf is quite enöugh for rlife to 
struggle with. On this account, perhaps, 
tbe f ormation of a new stone ' is very nearly 
a& common as after -Litbotrity. 'Belapse 
after any surgical Operation is not' Dnly 
dreadful to tbe patient, but extremseiy mor- 
tifying to tbe Surgeon, wbom it disbeartens, 
by impressing. bim witb, perhaps, an inor- 
dinate conviction of tbeiwant of; perma- 
nent efficacy in our remedial resöurtes; 
but, if tbere be a eure wbere relapse is less 
unfortunate tban in ^others, dt iis sürely 
tbat in wbich tbe remedy is always at band, 
and can always be applied witbout risk of 
life. It is impossible t6 repeat töö often, 
tbat tbe grand and cbaracteristic advantage 
of Lithötrity is its appropriätiön to the 
nature of calculous affectiöns, from which 
no perlod of life- is ' exempt, a/nd ^ wbich, 
depending in a very^great degree UJ)on 
idiosyncrasy, iftay be liable to recür «very 
tbree months. I well temember tbe case 
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of a yöuth who ^Wä» d&t for stooe) at ; ^he 
Hotel Dioo, in whose bladdet- U'pwärdä of 
two huadred sniall calcull Wer6 found. 
He died from the severity of the 'Opera- 
tion. Now, his life would ha ve' beeti saved 
with easc, had Lithotrity (then unknown) 
been applied as^each calculus desöended 
into thB bladdär from the kidheys: I 
verily betieve, thät, excepting children, a 
very large iportion o£ those opetated upon 
by Lithotomy, have been afflicted with a 
relapse. Se^ml of such ctfses have coiW6 
under ^ my own immediate ob&ervätiön ; 
and, ODi > one patient, I ^w tOe - op&f atiOtt 
performed for the third-time.' Before the 
invei^tion: of Lithotrity; no bne at all acr 
quainted withi the siibject-^nbt even thd 
most courageous man that ever exlsted — 
could contensplate the recurreöceof this 
terrific disease, without the möst Awfül ap^ 
prehensions ; but, now, I see patients calm, 
and hear them exclaim, in referenöe to 
fresh Symptoms, " Oh J it will only be a 
little mdxre grinding/' 
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The opponents of Lithotrity have not 
failed to enumerate, at füll length, the cases 
to which it is inapplicable: those where 
the stone is very hard, or very voluminous, 
or encysted ; diseases of the prostate; ure- 
thral originally very small» or contracted 
from strictures, have been much dwelt 
upon. In considering these dispassionr 
ately, it will be found, that they do not 
constitute any thing like a foundation for 
hostility to the general adoption of the 
Operation. In some adults, where the 
Urethra is naturally very narrow, it may 
sometimes be impossible to introduce the 
smallest Instrument ; but, this is very rare 
indeed. And, in children, Lithotomy, well 
performed, loses three-fourths of its dan- 
gers, differing by its lenity, nearly as much 
as Lithotrity does, from the same Operation 
performed on grown persons. 

Strictures seldom exist, in such a form, 
and to such an exten t, as to prevent the 
adoption of the Operation ; for, unless the 
Symptoms of stone are extreraely urgent, 
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time may be taken to dilate the Urethra, 
Persons affected with stricture have gene- 
rally their attention drawn to the State of 
the urinary organs; therefore, they are not 
so likely as others, to delay applying for 
relief, until the stone has become vohimi- 
nous, and the Symptoms are of immediate 
urgency. 

The prostate, either from an increase 
of size or some peculiarity of form, is 
sometimes an obstacle to the use of Li- 
thotritic Instruments; but, such a disposi- 
tion is not often observed, perhaps, not in 
more than one of a hundred cases, and, by 
scrupulous attention to a methodical plan 
of preparatory treatment, the proportion 
of those, in which it is an insurmoun table 
obstacle, will be still less. 

To those cases where the stone is en- 
cysted, I do not see how Lithotomy should 
be more applicable than Lithotrity; it 
seems to me, on the contrary, that it is 
less so ; for, there is a greater chance of 
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dislodging the caiculus : by an. exploration. 
of Ihe bladder, that may be madeia^any 
Position, cöntinued for almost anylen^h: 
of time, and frequently rep^ated, tban hy, 
probing thrpugh a deep wound, whose se-^ 
verity necessarily obliges the Surgeon to 
limit, to a very short time, researchea wj[iicht 
cannot be repeated. Indeed, no one would 
be justified in cutting in such a case, were 
he certain of the natureof it^v(for4t would 
be at the risk of notfinding the atone,) 
unless the symptonus were violent}- and^< 
happily, in such cases they. are often-'so 
much the revqrae, as not to require any 
Operation at all. ..-:...' 

Ther^ are, doubtless, sonie cases where 
the stone is too large ta be grasped with 
the Lithotritic forceps, and others, where 
it is so hard as to resist the action of any 
instrument that can be passed down the 
Urethra. But, the number of the formep^ 
will diminish every year, as the eai^ means 
we now possess for destroying a small^^al- 
culus, come to be generally eniploy®d. 
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The Operation of Lithotoniy was consi- 
diered so serioüs, and'even the name of it 
was so frightful to patients, that cradling 
themselves in the hope that their'disease 
might fee feome öther than stone, they did 
not dare to äpiply for mödical advice, >hich 
imght converttheirworst fearsintö the much 
d^eäded reality, until the sevferity cif the 
Symptoms made life ahno&t insupportable. 
Were the calculus large ör small, thef e was 
no bther alternative than submitting to a 
woikndin the bladder; It is on this account, 
that Surgeons hare so freijuently had the 
miBfortune to "find aiarge stohe. But, now, 
patients'will be hnxiousto äscertain, atthe 
first mctaient they experience any thing 
läce Symptoms öf the • disease; whether it 
exist or not, knowing that 'the:sodner iis 
presence is revealed, the more prompt and 
leis inconvenientf the eure ; ahd, that 
when^attackedlat the ons^t, it is to'bä van-» 
qiiishted without requiring other äaqrifice 
of them^ ' than Submission to pam^ trhich^ 
although sevtese, is of but short duration. 
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In the winter of last year, I was called 
to Visit Mr. L., who lay on his death bed, 
in the last stage of this cruel disease. 
I had frequently met this gentleman, at 
a friend's house ; and, although, in con- 
versation he would, at times, touch upon 
his sufferings, the moment I put any 
question, which he saw was directed to 
discover the nature of his complaint, he 
would contrive to change the topic, or 
change his place ; such was his dread of 
a disease, rendered terrific by what he had 
heard of Lithotomy. He was prevailed 
upon to send for me, when it was too late : 
I could only allay pain ; ulceration, which 
had taken place, to a great extent, in the 
intestines, terminated his career a few 
days afterwards. 

Calculi of excessive hardness may be 
Said to belong to the same class,* for, unless 
large, they may be treated successfuUy by 
Lithbtrity. To the few cases, in which 
this Operation is inapplicable, those of 
children excepted, we have some sugges- 
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tions to make, which may, perhaps^ induce 
practitioners to adopt a plan hereafter to 
be described, devoid, it is trüe, öf many 
of the advantäges of Lithotrity, of which 
it is a modification, but of a nature less 
fatal than Lithotomy. 

After this enquiry into the principal 
circumstances connected with the treat- 
ment of stone, by Lithotomy and Litho- 
trity— in which we have atterapted to place 
side by side, their respective dangers and 
advantäges, by an appeal to facts, and thus 
to establish the degree of estimation in 
which each ought to be holden in practice, 
— our conviction is, that wherever Litho- 
trity can be employed, Lithotomy should 
never be thought of. 

Whether we look at the structure of the 
parts concerned, at the nature qf the 
disease, or at the results furnished by ex- 
perience, we are led to the satne conclu- 
sion. Every thing conspires to establish 
the superiority of Lithotrity, and to place 
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it at an almost immeasurable distance 
above Lithotomy. A wound in the blad- 
der, of itself, endangers life, more or less, 
even when uncomplicated by the serious 
accidents we have had occasion to notice, 
and every one of which may separately 
cause death. On the other hand, the ob- 
jections that can be made to Lithotrity, 
höwever numerous, are but as dust in the 
balance, when weighed with those which 
belong to the other plan ; and, were we to 
attemptto express, in a few words, the 
verdict imperatively called for, by the testi- 
mony of reason and experience, that ver- 
4ict would be — the abolition of Lithotomy. 



PROPOSALS 



FOR THE 



TREATMENT OF CALCÜLI 



OF 



GREAT MAGNITÜDE AND DENSITY. 



The suggestions I have to make respect- 
ing the treatment of those cases, in which, 
ftom the valume and hardness of the stone^. 
the extreme irritability of the patient, or 
any other circumstance, Lithotrity cannot 
be employed, will be comprised in a few 
words.. . 

Hithertp, it has been an axiom in per- 
forming Lithotomy, to suit the opening 
made into the bladder to the volume of 
the stone ; . and this was done partly with 
the knife, partly by dilating the wound, 
and partly by laceration. I mean, that 
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when an Operator found the branches of 
his forceps widely apart, grasping a calcu- 
lus too large to pass through the incision 
by gentle pressure, he was compelled, 
cither to use greater efforts and run the 
ribk of causing contusion and laceration, 
er to enlarge the opening ; and, less fatal 
was it for the patient, if he preferred the 
latter. 

The principle of Lithotomy — Litho- 
tomy of the safest and best kind — is, then, 
to have the incision proportionate to the 
size qf the stone. Now, what I would sug- 
gest is, that this principle be reversed, 
and that the stone be reduced to the limits 
of a tolerably safe incision. In Lithotomy, 
the rule is, to adapt the wound to the caU 
culus ; whereas, I propose, adapting the 
calculus to the wound. This new plan may 
be called perinasal Lithotrity. 

It consists in a small incision made into 
the membranous portion of the Urethra 
and anterior part of the prostate, and in 
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the reduction of the stone, to such frag- 
ments as may be immediately extracted 
through it. The almost constantly suc- 
cessful issue of those Operations, in which 
the calculus happened to break in the for- 
ceps, had made a strong impression on 
my mind, long before the invention of Li- 
thotrity ; and, for several years, I have en- 
tertained the opinion, . that it would al- 
ways be far better to break the föreign 
body, than to risk lacerating the prostate 
and bladder. But, the evil of leaving 
fragments in the bladder appeared to me 
to be so great, that I deferred recom- 
mending the plan, until I saw the possi* 
bility of obviating this objection — an ob- 
jection, which has probably deterred from 
döing it more experienced Surgeons than 
myself. For, since my determination to 
n^ake it public,*! have understood that 
something similar was once suggested to 
the Acad6mie de Chirurgie, by the ce- 
lebrated Dubois ; to whom, I am told, the 
merit of first starting the idea evidently 
belongs, and in whom I am quite willing 
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to acknowledge it ; although^ I feel bound 
tp State that I have borrowed it from no 
one, and that it is the result of my own 
reflection. At the same time,; I admit, 
that it'has been to me « soürce of satis- 
faction and exiQouragement, to have, in 
some measure^ the sanction of one öf the 
best Surgeons of the age, in an endeavour 
to Substitute for the desperate Operation 
of Lithotomy, a more safe and judiclous 
process. Besides, the prbpriety of break- 
ing very large stones has been long advo- 
cated, as will appear from the foUowing 
passage, which I extract from the ex- 
eellent treatise ön Surgery, by Benjamin 
Bell, who has: given the delineation of a 
forcejps used for the purpose. He says : — 
" But, although a few instances have oc- 
cürred'of'patients recovering, from whom 
stones have been extracted of a large size, 
yet, whenever the stone exceeds sieven or 
eight ounces in weight, so f ar as I am able 
to judge, not above one in ten recovers* 
This, therefore, is a most material circum«* 
stance, and worthy of our most serious 
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attention ; and, although the breakirig of 
a stohe in the course of extraction,:ia in 
other respects rather disagreeable, yetwith 
a vievr to obviate tbe dreadful consequences 
which cotnmonly ensue from tearing out 
a very large stone, when, in the course of 
«n Operation, it is found that the ittoneiis 
of 'an uncdmmon magnitude^ and that it 
cannot be extracted but with great hazard 
to the patient, might it not be more eligi- 
blö, eitber to eiideavöur to break the stone 
with the forceps already introdüced, or to 
withdraw . these and to introduce an in* 
strument represented in Plate xvii., fig. l.» 
originally invented for this putpose, by 
Andreas k Cruce, and sinoe improved by 
Lecat and others ?. By nieans of the long 
and strong teeth, with which these fwqeps 
are fumished, and especially by the inter- 
vention of the screw for Qompressing their 
handles, almost a^ny stone ; may be brpke 
into very small pieces ; .-and, as soon ajs this 
iseffected, the diflFerent pieces may be ex- 
tracted by the common forceps. 
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*^In such circümstances» however, or 
when a stone has broke by accident in the 
course of any Operation, the utmost care is 
necessary in order to extract every frag- 
ment of it ; for, if the smallest particle be 
left, if it be not afterwards washed away 
with the urine, it may prove very prejudi- 
cial, by serving as a nucleus for the for- 
mation of another stone." 

f • , - - 

In Order to meet the objection founded 
upon the inconvenience of scattering the 
bladder with fragments, I have endea- 
voured to devise means for enclosing the 
calculus in a bag, prior to breaking it to 
pieces. The instrument I use for the pur- 
pose is a light forceps, having the upper 
blade split into two branches, which are 
made to open and shut, and to which the 
end of a bag is adjusted for receiving the 
calculus. When the latter is pressed in 

m 

the forceps, at the same time, that the 
branches of the upper blade are gradually 
expanded, it necessarily passes between 
them into the orifice of the bag, in which, 
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by continuing the pressure it becomes 
finally enveloped. 

The next object was to find the best 
means of . breaking the stone, in the 
quiekest possible time« I tried . se veral 
Instruments, some constructed on the mcv 
del of the forceps of Andreas ä Cruce, 
with long strong branches, and wedge- 
shaped teeth in the. blades ; others having 
a contrivance for breaking the stone with 
a wedge or percussor ; and one like that 
used. by Baron Heurteloup for breaking 
calcuU by percussion. Those of the first 
kind are the most simple, and giye the 
least trouble in seizing the stone, and as 
they are extremely powerful, few calculi 
will resist their action. With the others, 
the hardest calculi may be broken, but 
they do not offer the same facility for 
grasping them. 

The Operation is performed in the fol- 
lowing manner. The patient, who should 
be prepared as before submitting to Litho- 
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tomy, is to be placed upon Baron Heur-* 
teloup's bed. I introduce into the blad- 
der a slightly curved staff, which is held 
by an assistant, nearly on the median line, 
whiist I make an incision up tö it thfough 
the perina&um. This incision, about an 
inch and a half long and extending from 
a central point about an inch and a half 
below the inferior part of the Symphysis 
pubis towards the lefl side of the anus, is 
made in two or three strokes with a straight, 
polntöd knife ; one serving to open the 
Urethra fröm the left side of the bulb 
backvrards, as in Lithotomy. I use Bli- 
zard's knife, or a sheathed Instrument, to 
extend the opening to the anterior part of 
the prostate. A sm^U conductor is th^n 
passed through the i^ning into the blad- 
der, in the groove of the stafF; and, the 
iatter being withdrawn, I exchange the 
conductor for the forceps. Thus far, the 
Operation differs from Lithotomy, only, in 
as much as the incision is made just auffi* 
dently extensive to admit the forceps- In 
introducing the latter, the principi^ P^^^ 
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of the bag, preyiously oUed, is kept dose 
to the douUe orupper blade^ whichi when 
the stone is.grftsped, is to be gradually 
opened, As soon as the calculus is com- 
pletely endösedi the branches are to be 
ahut and brought neair the wpund, in order 
that the end of the b^^ may be made se^ 
citre and detached from them. The for^ 
oeps is then to be withdrawn. It is through 
that part of the bag hanging out of the 
wound^ that the instrument for breakii^ 
the stone is to be introduced, guided by 
the finger or a cönductor; and^ as the 
patient is placed in the position required 
for seiaing the foreign body in Lithotrity^ 
the stonei which cannot escape from the 
bagir wiU he easily g^ped^ 

If the fbrceps of Andreas k Cruce be 
usedfor thiä purpose^ the plan is, to hold it 
firmly in the 1^ band» and with the right ta 
crudh the calculus between its branohes, 
either by direct pressure» ot with the screwp 
When the atcme is very hard^ the wedge 
or percussor. may be necessaiy to break; it ; 
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but, in this ca&e, whatever Instrument we 
use mu8t be fixed well in the vice of the 
bed, before we proceed to crush the cal- 
culus. As soon as this is effected, the In- 
strument closed upon a certain portion of 
fragments is to be withdrawn, and a scoop 
forceps substituted, to bring away a suffi. 
cient quantity of them for allowing the 
bag to be extracted with the remainder. 
Should any of them escape through a hole 
made accidentally in the bag, they must 
be washed out of the bladder with warm 
injections. The chief objection to this 
plan arises from the difficulty of enclosing 
the stone in a bag not liable to be töm 
so as to let out the fragments; and, I con- 
fess I have not yet discovered the means 
of entirely obviating it, although I have 
made it a sort of study. As, however, I 
have been able to improve the Instruments 
I first used, others may be induced to tum 
their attention to the subject, tili, at last, 
we obtain perfect machinery. For in- 
stance, at first I made ä bag of oiled*silk, 
fourteen inches long, entire at one end to 



the distance of seven inches, and in the 
rest of its extent, split into an upper and 
an under portion^ Where these portions 
join the entire part of the bag, there is a 
contrivance for opening it, whilst the Sur- 
geon, holding a slip in each hand, draws it 
over the stone like a night cap. I had a 
notion that when the stone was seized, one 
of these portions might be passed over it, 
by means of an elastic slide, contained in 
a curved flat canula ; but, this mode of 
enveloping the stone is far inferior to the 
other. 

From the cohsequences we have abready 
noticed, the presence of fragments in the 
bladder must be viewed as a serious evil ; 
but then, it should be recoUected, that in 
Lithotomy, when the stone is large, frag- 
ments are often chipped off; and, in this 
event, are they not quite as likely to remain 
in the bladder ; since the Surgeon, anxious 
to get his patient to bed, after an opera-i 
tion of which the shock is so great as to 
leave Httle strength for delay, dares not 
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gkire up any time tö the präcautions tiece»- 
Sary for i^learing the bladder completely? 
And, admitting thdt the chance of a re-* 
)apse is greatet than after Lithotomy, can 
the inconvenience of this ocourrence, which 
would subject the patient to undergo Li- 
thotrity at a future period, be canipared 
to the consequences which so frequently 
follow an extensire incision ar the forcible 
extiraction of the stone ? 

The lengl^h of time required for the 
Performance of the Operation, and the il6-> 
cessary pain and Irritation attending it, 
constitute another objection to perineal 
Lithotrity. But, again, we aak, whether 
they endanger the life of the patient? 
What does rensoning upoai anidogy, irhat 
doe6 experience teach us on this poihf ? 
In Lithotomy, it is not the frequent ititrok- 
dacticm of instruments, or the time em^ 
ployed, that rendeirs th6 Operation dan^^ 
gerousy but the ext ent of the incision or 
the force employed to extract the stone ; 
pind, when hemorrh^e is aroided, whenire 
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are secure from infiltraüon of urine, when 
the bladder has not been forced or the 
prostate lacerated, we may expect a suc- 
ces»ful result. 

The bladder, as we have often repeated/ 
ia not only an important but a highly sea- 
sible Organ, and nothing solid can come 
in Gontact with its membranea without pro^ 
ducing pain ; therefore np Operation per-* 
fbrmed on it can be exempt from pain* 
Thiawillbe mwe protracted in pennasal 
lithotrity, than in Lithotomy, but it will 
certainly be less acute ; it will not produce 
tliose criea so frequently heard during the 
e^raction of a large stone, and which in* 
dicate a shock upon the nenrou» System 
carrying annihilatipn with it. The patient 
will be spared that severe injury to which 
nature so often succumbs, and if he have 
to aufier longer, he will certainly suffer less. 

It is hoped that practitioners, in consi« 
dering this new Operation, will bear in 
mind that it is proposed only for those 
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tare cases in which Lithotrity is inapplU 
cable, and where the stone exceeds an 
inch and a half in two of its diameters. As 
yet, I have not met with a case requlring 
it, and therefore cannot support it by an 
appeal to any successful result upon the 
living subject ; but, I would again call at- 
tention to the fact, that» almostalways where 
Lithotomy has been successfully performed 
for a large stone, the latter has crumbled 
in the forceps during the. attempt to ex^ 
tract it. The Operators may not have ac* 
knowledged that they crushed the calculi 
intentionally, but, few will deny, that the 
occurrence of what the inexperienced in 
such cases have termed a disagreeable ac^ 
cident, was to them a source of relief to 
the most intense anxiety. When a Sur- 
geon finds, either unexpectedly or not, a 
large stone, he is almost sure to squeeze 
it with all his might ; feeling, as it were, 
instinctively, that something must give way ; 
and, I have often wondered he never 
Claims the merit of causing an efiect, which 
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to the patient makes all the difference be-^ 
tw^een life and death. 

From time to time, though fortunately 
at long intervals, we hear of cases, where 
the Operator, after haring actually per- 
formed the cutting pari of Lithotomj, — 
after having opened the bladder beneath 
the pubes or above the pubes, or in both 
directions — its unable, from the immense 
size and extreme hardness of the stone, 
either to extract or to break it. The patient, 
with all the energy which the anguish of 
such a crisis may be well imagined to 
create, calls in ?ain for the completion of 
the Operation ; for he must often be sent 
to bed with both the ^tone and a large 
wound in bis bladder. 

But, the Sargeon is also mueh to be 
pitied; he has no rule to guide him, 
and, altbongh, by reiterated efibrts, and 
after a trial generdly fatal to the sufierer, 
he may sometimes succeed in breaking 
the stone with a strong forceps, he is often 
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less fortunate and obliged to consign the 
patient to what, he knows, must be his 
death-bed. 

When the calculus fiUs the bladder, fre- 
quently it cannot be extracted at all, even 
by the high Operation, and never without 
great difficulty and risk of life. He whp 
has not encountered such a case, can form 
no conception of the embarrassmeut at- 
tending it, and no one who has wltnessed 
the diflSculty can help shuddering at the 

recollection of it. 

* 

The following, extracted from the Lan- 
cet, of May, 8, 1880, is a recent instance 
of the kind to which I allude : — 

D. aetat. S3, had, almost from his infancy, 
been sufTering fröm the effects of stone, 
the presence of which in the bladder, had 
been ascertained as early as his eighth 
year. He had never undergone any sur- 
gical or medical treatment for it, although 
he had almost continually been affected 
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with the Symptoms attending such a State. 
It appeared, however^ that his general 
health had not suffered much, and he was 
even, still, of a vigorous Constitution; but, 
latterly, the pain in the lumbar region had 
increased to such a degree as to induce 
him to enter the Hospital, under the Care 
of Mr. Civiale. He was then without fever, 
but complained of violent pain and much 
difficulty in making water; and, on ex* 
amination with the sound, and the finger 
in the rectum, a very large stone was dis* 
covered. Lithotrity appeared, in this case, 
to be iihpracticable^ as well as any other 
^lethod^ except the high Operation of Li- 
thotomy, which was performed on the third 
of April, in the foUowing manner. A 
silver catheter being introduced into the 
Urethra, was found to pass between the 
stone and the anterior paries of the blad^ 
der. An injection of water was now made^ 
which caused such violent pain as to oblige 
the Operator to defer the Operation, until 
the irritability of the bladder had some- 
what subsid^d. The catheter was then re- 
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placed by the " Sonde k dard/' and Mr. 
C. having made a longitudinal incision 
through the abdominal muscles, oif about 
fbur inches in length, divided* the perito- 
naeum with a probe-pointed bistoury. The 
** sonde k dard" was now carried upwards 
and the bladder divided by a bistoury slid- 
ing along its groove ; at the same time the 
Operator introduced his fore finger into 
the bladder^ and was thus able to make 
the aperture as large as he thought would 
be sufficient for the extraction of the ston«. 
A blunt hook was Carried into the upper 
angle c^ the wound, and a pair of forceps 
into the bladder, tograspthe stone^which^ 
however, was found so extremely large and 
at the same time so immoveable, as to 
shew at once the impossibility of extract- 
ing it entire ; Mr. C. accordingly endea- 
voured to break it to pieces, and in this 
attempt he ultimately succeeded. From 
the shape of sotne of the superficial frag- 



* I aupposeitshouldhedetachedinsieBdof (Uvided: surely 
Mt* C. did not cut through the peritonaeain^ (T, K,) 
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ments, it appeared, that the size of the 
stone was about that of an infant s head ; 
the number of fragments was very great, 
and Mr. C. was occupied for more than a 
quarter of an hour in removing them ; al- 
together they amounted to a pound in 
weight. During this part of the Operation 
it was observed, that the diaphragm and 
abdominal muscles repeatedly contracted, 
and almost immoveably fixed the forceps 
in the bladder. The Operation which lasted 
three quarters of an hour, and during 
which, a considerable quantity of blood 
was lost, was borne with extraordinaiy 
courage. The wound was simply dressed 
and the patient removed into bed, appa- 
rently in a State of extreme exhaustion ; 
he died five hours after the Operation. 

On examination, the kidneys were found 
consideraily enlarged, of a very dark red 
colour; their cortical substance was soften- 
ed, and in some places changed into a 
greyish pulp ; the internal substance was 
less disorganised ; the infundibula pelvis 
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and Ureters were very large, thickened and 
much injected. The parle tes of the blad- 
der were greatly thickened ; its mucous 
membrane was of a dark brown colour, 
softened, almost fungous, and covered with 
a considerable quantity of very ßrm car- 
tilaginous laminar of a grey colour; its 
cavity contained a considerable quantity of 
coagulated blood. (Lancette Frauj^oise.) 

We see here, that the Operator, finding 
the stone immoveable» and so voluminous 
that there was no possibility of extracting 
it entire, endeavoured to break it to pieces ; 
and that he ultimately succeeded. What 
those endeavours were, and how he ulti- 
mately succeeded, we are left to divine. 

Now, it would not in the slightest de- 
gree impugn his professional skill, to 
suppose, that, after making several at- 
tempts to extract the stone, and finding 
he could not move it, he had recourse to 
whatever means were at band to break it ; 
and, that these, suggested at a moment 
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not without alarm, were defective, danger- 
ous, and inadequate to the purpose. In- 
deed, the Omission of the description of 
the means employed, in the history of the 
case, (not to mention the result,) justifies 
the conclusion that they were so. How- 
ever competent the Operator, he could not 
forge an Instrument in a instant, and, to 
whatever authority his memory might ap- 
peal, it would furnish him with no maxim 
er plan to act upon, other than that he 
adopted, since the annals of Surgery con- 
tain none. Cases of this kind naturally 
lead US to enquire, how the Surgeon can 
extricate himself from the dreadful di- 
lemma, of which the ahove is evidently an 
example. But, why, it will be asked, per- 
form any Operation when the stone is of 
such a nature ? Unfortunately, it is often 
impossible to form a correct nötion of this 
before the incision is m'ade. There are 
few Surgeons accustomed to treat the dis-> 
ease, who will not admit, that, frequehtly, 
where they had expectedto have a small 
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stone to deal with, it was fouftd tolumi- 
nous ; and the reverse, 

The plan which I have thought of pro- 
posing, is certainly, in iteelf, highlj d^n- 
gerous; but, inasmuch as it does offer 
some hope of safety, it appeara to me to 
desetve to be adopted, in preference to thaf 
wbich tbe moment may suggest« 

As far as the knife is concemed, the 
process closely resembles the high Opera- 
tion, as perförmed by Friere Cosme ; As 
in the latter, two incisiohs are made in 
the bladder, one beloisr, the other aboye^ 
the pubes ; but neither is td exceed an 
inch in extent. The stone is to be en- 
closed in a bag passed through these aper- 
tures^ asd then broken with a forceps, the 
branches, of which, are to be separately 
introduced intö the bladder, one above, 
the other beneath the pubes, «and after- 
wards united« 

The forceps is of a very simple construc- 
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tion; it consists of two separate branches» 
with a moveable lock to unite them at one 
end, and a strong screw to force them to- 
gether at the other. The perinaeal branch 
repriesents a kind of spoon, at that extre- 
mity which is to be passed into the bladder; 
and the supra-pubic, a wedge, terminating 
a. strong piece of steel, which is curved, to 
adapt itself to the bones of the pubes. 
The moveable lock or hinge, by which these 
branches are united, is made to slide back- 
wards and forwards on the perinsBal one, 
where it may be fixed at any given ppint 
The screw isvery strong and moves through 
a solid part of both branches, at about six 
inches from' their vesical extremities. 

The bagfor enclosingthe calculus, com- 
posed of silk or thin kid leather, is about 
ten inches long and three inches in dia- 
meter ; it is open at both ends, one of 
which is surrounded by an elastic ring 
that may be easily closed to pass into the 
bladder, bat sufficiently strong to keep 
open by its own elasticity. At opposite 
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points of this titig, strings are fixed^ 
for the purpose of drawing it ovet the 
stone. 

Wfe will suppose the Surgeon to hat^ 
ccHnmenced an opeFation of perinaeal JaU 
thotomy or Lithotrity^ and> ön dividing the 
prostate, to have fbund the stone filling the 
bladder, and so large, that he could neiHiesr 
break nor extraCt it. In tMs dilemma, he 
might proceed as foUowst^^An incii^oii, 
one inch and a half long, is to te uiade 
above the fnibes, on the fiiedkm Ime, and 
the bladder laid bare, with the nsual pre- 
cautions, as in the high Operation, l^ns 
Organ is then to be opened, from the pubes 
upwards, to the extent of an inch or rather 
less. The Operator will now have two 
openings in the bladder, one in the hypo- 
gastrium, the other in the perinjBBiim : the 
urine will escape, but the organ will be snp- 
l^tted hy the calculus, wbich tnay thus be 
attadked at opposite points. Bymeansofan 
ekstic probe-needle, the stringsof the bag 
are tö be drawh tbrough the cavity of the 
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blndd^r^ from the pennaeal to the supr«- 
pubic incisioDy wbere they are to be cco* 
fided to an assistant, whp is to draw ik^wx 
up gradnaUyt whilst the Surgeon int]x>- 
duces the bag at the inferior opening, the 
ring being passed in with a forceps^ guiddd 
upQn the left index of the Surgeon» cor 
upon a conductQF. As soon as the ring ia 
fairlj in the htadder» it will open» and, be^ 
ing directed with the stringB, may be drawft 
from below upwarda» $o as to endose tbä 
calculus, the weight of which wiU act in 
facilitating the proces«, When the rißg 
has been brought out at the upper wound» 
the stone will be separated irom the bladder 
by the thickness of the stu^ composing 
the bag, and will be accessible at opposite 

pointft of it» vertical diameten The peri-* 
naMl branch of the forceps is now to be 
oarried ander the stone, through the infe^ 
rjknr orifice of the bag, andfii^ed in the viee ; 
o(iß eod of the other braneb if to be plaeed 
in the hinge, the position of which is to 
be regulated by an aasistantt whitet the Sutt 
geon directs its wedge-extremity through 
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the Upper orifice to the top of the calcu- 
lus. When the latter is well fixed, be- 
tween the perforating wedge above, and 
the strong blade in wliich it lies below, the 
Operator has only to turn the screw to 
crush it to pieces. During this part of the 
Operation, the Instrument must be held 
steadily, to avoid jerks, which would seri- 
ously injure the bladder. The principal 
fVagments are to be removed with a suit- 
able forceps, and, what remain will come 
äway with the bag, which, after its inferior 
örifice has been closed, should be drawn 
through the wound in the hypogastrium. 
After the Operation, a warm, sedative injec- 
tion may be passed into the bladder. As 
the urine will come away through both 
wouiids, it will only be necessary to cover 
that above the pubes with a simple pledget 
of linen. The pulse must be kept down 
by two or three small, general bleedings, 
performed within the first ten or twelve 
höurs foHowing the Operation, and the 
nervous System quieted bya füll dose of the 
Tlnctura Opii. 
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The greatest objection to this plan lies 
in the difSculty there is to enclose the cal- 
culus in the bag, — a process not without 
pain to the patient and requiring a consi- 
derable length of time ; a second is the 
danger of making two incisions into the 
bladder ; and a third may be founded on 
the^gröund, that this organ is exposed to 
contusion during the rupture of the cal- 
culus. It is hoped that the first may be 
obviated by an improved apparatus. With 
respect to the second, it may be stated, 
that the two incisions required in this new 
Operation, and which belong also to the 
plan of Fr^re Cosme, are small, and con- 
sequently much less dangerous in them- 
selves than Qne large opening made either 
above or beneath the pubes, for they ex- 
pose less to Infiltration of urine. The 
bladder may certainly sustain some injury 
during the fracture of the calculus, but it 
will amount to little more than severe irri« 
tation; for, beingprotectedby thebag, itwill 
not be subjected to distention, or exposed 
to the action of irregulär fragments. In 
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periiweal Litbotomyi the prcNstate is coiföi- 
derablj bruised by the brancbts of tbe 
forceps» which are neceasarilj carried «sim** 
der to open the blades. In the jdan just 
described, nothing of the kind ha{ipeB9: 
the foreign body is broken ta pieces witb* 
out any pressure on the bladder at all i a 
broad spoon is passed under H) and a wedgQ 
made to perforate it from above down wards» 
by a power which is measured and gradual^ 
yett so great, that the hardest stone yields 
to its action in a few seconds. Agaio, we 
repeat our conviction, that, at best, the Ope- 
ration is dangerous ; but» it is proposed 
only for those cases where death is certain 
without it; and death has almost always 
been the sad result of attempts^ hitherto 
made, to extract or break calculi com- 
pletely fiUing the bladder ; some patients, 
after remaining an hour and a half on the 
table, have been conveyed to bed with tbe 
stone still in them ; others have expired 
during the Operation, I do hope for 1^» 
fatal results. 
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Whether it would be justifiable to pro- 
ceed in the manner we have described, 
without enclosing the calculus in a bag, 
experience must decide. To omit it would 
remove all the difficulty attending the 
Operation, except that inseparable from 
the extraction of many fragments ; and, 
then, it would be advisable, during the 
whole process^ to keep a small quantity of 
warm water constantly dropping into the 
bladder, by means t)f a funnel adapted to 
a tube which might be passed into the su- 
p^or incisaon. 



TßEATMENT OF STONE 



IN THE 



FEMALE BLADDER. 



The dimensions of the female pelvis are 
too well known to require Insertion in this 
place; we need onlyremind the reader, that 
each diameter of its outlet presents an ex- 
tent of four inches and a half. The blad- 
der, situated in other respects like that of 
the male, is placed before the uterus and 
above the vagina. It is less conical and 
broader than in the naale, and somewhat 
flattened from behind forwards. Its basis 
corresponds to the upper wall of the va- 
gina, and is firmly united to it by dense 
cellular tissue. It is between the anterior 
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part of this wall of the vagiuä and the 
Symphysis pubis, that the neck of the orgari 
is placed, with its centre at about an inch 
atid a quarter below the latter. From this 
point, the Urethra, about an inch and a 
half in length, and nearly straight, runs 
forward upon the same part of. the vagina, 
to open, by what is termed the orifice of 
the meatüs urinarius, underthe arch form- 
ed by the junction of the crura clitoridis, 
This canal is formed internally of a fine, 
mucöus membrane offering longitudinal 
folds and lacunse which are more abun- 
dant at its inferior part than elsewhere, 
ahd, externally, of a tunic of musculo-erec- 
tile tissue, like that of the vagina. Its 
caliber is greater than that of the male, 
and it can be much more easily and ex- 
tensively dilated. 

The regions and parts, throngh which 

the female bladder may be opened, at 

the inferior aperture of the pelvis, are of 

a much less complex nature than those in 

the male. That portion of this aperture, 

2 o 



£82 

which, in the male, is called the perinaenm, 
18 occupied by the carity of the vagma, ex- 
cept anteriorly, where there exists, between 
the inferior part of the Symphysis pubis 
and the superior wall of the vagina, a 
small, triangulär space, bounded laterally 
by the branchet of the pubes and the cnira 
clitoridis. The basis of this triangle, re^ 
presented by the wall of the vagina, on a 
level with the Urethra^ is about an inch 
and a half in extent, and its height to the 
Symphysis pubis, rather more than an inch . 
The pelvic aspect of this space correaponds 
to the inferior part of the anterior region 
of the bladder; its superficial plane is 
formed by the genital mucous mem- 
brane, and concealed between the labia 
externa. Between the two surfaces, we 
find a few fibres of the constrictor vagins 
muscle, veins, and, at the upper part, the 
pubic ligament ; beyond these is that pärt 
of the fascia of the pelvis, which consti- 
tutes the anterior ligament of the bladder. 

Superficially, under the genital mem- 
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braite, cloae to the erector ditoridis musde» 
lies the termination of the perineal «rtery; 
and^deeper» lupon the ramus of the os pubis 
is the trunk of the. internal pudk advmncing 
to the ditoris« 

The neck of the female bladder, uncon-- 
nected with any thing iike the prostate, 
(anlesa the vaginal wall can be likened unto 
this gland,) occupies the anterior fourth of 
the inferior aperture of the pelvis. It i» 
not fixed, as in the male, but retained be- 
hind the Symphysis pubis only by the ante- 
rior ligament. Its lateral parts are em- 
braced much more loosely by the fascia of 
the pelvis than in man. This dispositioniras 
necessary to admit of the displacing of the 
Organ by the head of the foetus, in its pas- 
sage through the cavity of the pelvis. 

The intense suffering which woinen 
undergo in child-bed, is apt toleave on 
the minds of those who witness it, the 
impression, that iiature has dealt hardly 
with the female, and subgected her, in the 



£g4 

fulfilment of this porüon of her destiny, 
tp pain and tribulation more severe than 
" flesh is heir to" on the male aide ; and, 
many, in contemplating this subject, have 
attemptedy not without reason, to shew 
that the pleasures and the pains of both 
sexes are dispensed with a just änd impar- 
tial hand, by appealing to the more vivid 
and delicious sensations supposed to fall, 
almost exclusively, to the share of those,. 
who — 

Biest into mothers^ in the innocent look, 
Or even the piping cry of Ups that brook 
No pain and small suspense, a joy perceive 
Man knows not* — 

But the Anatomist, whose knife enables 
him to unravel the physicat mysteries of 
öur structure, will find, in addition to the 
compensative feelings to which the poet 
alludes, further evidence of even-handed 
justice to man and woman, in comparing 
with the intricate disposition of parts in 
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the male genito^urinary organs, the mbre 
simple Organization of those in the other 
sex, — a comparison which leads to the 
conclusion, that the diseases of the for- 
mer are far more serious, more painful, 
and less accessible to the curative art, than 
those to which the latter organs are liable ; 
and this is what experience proves, There 
are no pains so acute, or consequences so 
serious, attending any derangement of the 
genito-urinary apparatus in woman, to be 
comparedjjto those which appertain to the 
diseases of the same organs in man ; and, 
it would not be far from the truth to affirm, 
that in the male subject, stone alone car- 
ries with it torture far exceeding the 
amount of suffering endured in amultitude 
of the most painful affections peculiar to 
women. 

In woman, the large size of the pelvis — 
the shortness of the Urethra, situated over 
a large cavity, serving only occasionally 
as a canal, and having its walls of a yield- 
ing nature — the absence of the prostate 
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and of those important and intricate partä 
which make tbe perinaruiii :90 dai^r ons a 
region to touch in tfae male subjecf; — ^ren^ 
der the disease in question comparatiyelj 
tlifling and easy of eure, and establish the 
kind of compensation we have just men^ 
tioned, aa conducing, with regard to the 
particular circumstances . of each sex, to 
make our life an equal lot. 

The booes are wideLj expanded, ia the 
£eniale pelvis^ around the. bladder sod 
other Organs, contained in it, leavinglarge 
apertures which . admit Üie passive of tfae 
flatus, and through whidi the most tö- 
luminous calculi may be extracted witb 
fecility. 

, » » .... 

The Urethra is so short and dilatable, 
that concretions, which, in the male, be- 
come the nuclei of large cakuli, frequently 
pass; off unperceived or withoul much 
pain; and those which. do iiofc may be 
easüy extracted after dilatitig thl^ canaL 
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In those cases, howeyer, in which a caU 
culiu happens to remain and grow to the 
size of an inch and a half in two diameters^ 
it may be de«troyed by Lithotrity. The 
Operation, which is more promptly and 
easily performed than on man, should be 
regulated by the same considerations rela- 
tive to the form and density of the foreign 
body, as belong to its application in the 
male bladder. ßut, where the stone ex- 
ceeds this volume, Lithotoray may be pre- 
ferable to either dilatation or Lithotrity. 
An extensive opening may be made with- 
out danger, in consequence of the simple 
structure of the parts. To accom-* 
modate the wound to the volume of the 
ß>reign body^ which is impossible in the 
male subject, is here perfectly safe. The 
cavity df the vagina offers a natural pas-« 
sage ibr the stone. The parts divided are 
so thin, that infiltration of urine in the 
cellular tissue is almost miheard of ; there 
are no vesiculas seminales to endanger ; 
there is no prostate to lacerate ; nor does 
the peritonsßum descend as in the male, so 
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as to rehder infiammation of that mefn^ 
brane frequent. Incontinency of urihe 
and Vesico-vagiiial fistula are the only 
evils to be apprehended, and they, it ap-- 
pears, are of rare occurrence. In the few 
Gases, in which, from the large size and 
excessive hardness of the stone, it may 
be necessary to have recourse to the knif^ 
Mons. Clemot's plan of operatirig'seems to' 
merit the preference, It consists, merely, 
in the division of the contigüous walls of 
the bladder and vagina, just behind the 
vesical extremity of the Urethra. The 
patient is to be placed in the usual Posi- 
tion; the Surgeon introduces a short 
straight stafl^ and having recognised the 
stone, turns its groöve downwards, and 
presses its end against the vagina, in which 
the left index and a wooden gorget are 
passed to receive it. When the end of 
the stäff is made to rest fairly in the con- 
cavity of the gorget, by pressure exer- 
cised on the intervening vesico-vaginal 
septum, both instruments are to be kept 
in this positioii by an intelligent assistant; 
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and the Operator, carrying the knife along 

his left index placed in the hollow of the 

gorgety has only to divide, along the groove 

of the staff, the walls of the bladder and 

ragina» to a sufficient extent to admit of 

the extraction of the stone, which is to 

be drawn out through the cavity of the 

latter. 

To render this Operation still more easy, 

I have had constructed a sonded dardj si- 

milar to that used by Mons. Beimas in the 

high Operation, except, that it is mueh 

shorter. This I propose substituting for 

the staff : when in the bladder, its vesical 

extremity is to be pressed against the con^ 

cavity of the gorget passed into the va^ 

gina ; and the Operator has only to move 

forward the sharp steel rod, in order to 

puncture the contiguous coats of the blad^ 

der and vagina. The groove of the rod then 

becomes the director for a probe-pointed^ 

narrow knife, with which the incision is 

to be made, from behind fprwards. This 

should be situated midway between the 

reflection of the peritonseum from tl^^ 

2 p 
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bladder to the vagina, and the commence'^ 
tnent of the Urethra. 

The foUowing is a recent example of the 
fkcility with which stone may be cured in 
the female :— 

Gase 10. 

A young lady, rather pale and thin, but 
of a pretty good Constitution, had com- 
plained of the usual Symptoms of this dis* 
ease, for about three months, when she 
was put under the care of a Surgeon, who 
Bounded her several times with great care, 
but could find no calculus. The pain and 
inconvenience continuing to increase, her 
parents applied to my friend, Mr. Walker, 
of Piccadilly, who, after considerable re* 
search, discovered a stone, atthe back part 
of the floor of the bladder, and honored 
me with a consultation on the best means 
of removing it. The difficulty of toüch- 
ing it with the catheter, the rapidity with 
which it moved from place to place when 
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Struck, resting sometimes on the floor of 
the bladder, and sometimes engaging it* 
seif in the neck, led us to conclude that 
it must be very small ; and, as the Symp- 
toms were by no means m'gent, we decided 
on proceeding by gradual dilatation of the 
Urethra with steel sounds. The escape of 
a layer of the calculus, composed qf the 
mixed phosphates, which came away with 
the urine, confirmed the diagnosis as to its 
presence in the bladder. 

, Mr. Walker commenced the treatment 
Dec. £f, when a sound was passed about one 
line and a half in diameter. The dilating 
process was continued twice a week, tiU 
the commencement of January : at that 
time the Urethra readily admitted a sound 
four lines in diameter; and, on the 16th of 
the same month, the patient passed the 
calculus in making water. It was of the 
9i3e and shape of a large almond, chiefly 
composed of uric acid, but partially coated 
with a thin layer of the mixed phosphates. 



GENERAL REMABES 



ON TBE 



TREATMENT OF CALCULI 



The treatment of stone is in ftö wise 
corifined to the Operations of mechanical 
measures we have described; we think, 
therefore, it will not be deeraed unadvise^ 
äble to offer spme remarks that may lead to 
the principles by which the Surgeon ought 
to be guided, in combining them with such 
other means as are necessary to render the 
eure of the diseäse effectual and perma- 
nent. This is the more important, as the 
Operation may be frequently dispensed 
with, if the disease is treated in its in-- 
fancy with the care and attention it de- 
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mands, and with a due regard to its causes 
as unveiled bv chemistry and physiology. 

It has been ascertained, that a certain 
quantity of animal matter is necessary to 
bind together, and form into a stone, the 
gravel or particles of which calculi are 
composed. Without this kind of cement, 
the disease will continue only in the 
milder form of a sandy deposit, in some 
part of the iirinary apparatus; and, in 
generale there will be no stone, unless 
this matter be furnished either by the 
kidneys or the Ureters, since the disease 
very rarely proceeds from a nucleus created 
in the bladder. It is, then, a matter 
of the utmost importance to look to the 
causes which give rise to the secretion 
of this plastic lymph; for, if they can 
be obviated, the conditions necessary for 
the formation of calculi, will be removed. 
It would be a great point gained, even, if 
we could diminish the tenacity of this 
animal cement, as calculi would then easily 
cmmble to pieces, or, perhaps, yield to 
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such' solveqts fas can with 9a£et]f be made 
to .act opon them, in the kidn^, ureter or 
bladder. Of the nature of the animal mat- 
ter in question there can be no doubt: 
the raucous membrane of the tubiüi uri^ 
niferi and . pelvis of :the kidney secretes a 
oertam quantity of mucus» which, in a 
State of perfect health, is diluent Mid 
wateiy, but which, wh^n a certain degree 
of inflammation affects the parts fumish- 
ing iU or, wh«n the blood irom which ite 
materials are taken is too rieh or fibrinous, 
becomes inspissated into a kind of glue or^ 
oemenL 

As this is owing, then, either to inflam- 
mation of the kidney, or to the too ani- 
malised State of the blood we have men-- 
tioned, or to both, whatever influences 
produce these must be considered to con-* 
stitute a dass of causes in which ' stone 
briginates, or, at leäst, one material neces- 
sary for its formatkm. 

< A aecond dass of causes includes those 
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whifch produce a süddeii and excessive vtf- 
riation in the State of äctivity öf the kid- 
neys, or iii the quantity of the fluid wliich 
they siecrete ; andj to a third belong those 
which arise from the quantity and quality 
of the solids and fluids taken into the ali-^ 
mentary canal. ünder these three heads 
it will be found that all the influenees 
which occasion stone naturally ränge them- 
selves. They are not, however, to be con- 
i^idered perfectly distinct, as they generally 
exist tögether, or, at any rate, follow each 
other in very close succession. Indeed, they 
act in producing one another, at least, thus 
far, that excess of acid generated in the 
stomach, and great and rapid Variation in 
the action of the kidneys, have a direcit 
tendency to determine more or less in- 
flammation in these organs. 

II has already been stated, that the kid- 
neys are employed to carry off some of 
the most animalized excrementitious mat- 
ter, as well as a great quantity of aqueous 
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blood exerts a double influence in the 
production of stone ; first, by disposing to 
inflammation, and favoring the secretiop 
of the mucus or plastic lyniph we hav:e 
spoken of ; and secondly, because it is one 
direct cause of the generation of an ex- 
cess of uric acid, which forms the chief 
constituent of, at least, two thirds of the 
calculous productions we are acquainted 
with.* Hence, in all cases where there is 
the slightest tendency to this disease, one 
grand indication will be to prevent the 
blood becoming too fibrinous, and more 
especially in those, where this tendency is 
marked by the existence of an excess 
of uric acid in the urine. Those who 
attend minutely to the history of cal- 
culous disorders, will always find, that, at 
some period or other, during their 
progress, there has existed more or • less 
inflammation in the kidneys ; and it is 
precisely in those countries or districts, 
where, combined with other circumstances, 



* See Dr. Yelloly's Analysis. Philos. Trans. 
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pertinacity, bis brothers wbo could not 
leave tbeir babitual business. 

Physiolc^cal fac^s leave no doubt that 
causes of the second class, namely, — tbose 
occasioning a.audden cbange in tbe State 
of activity of the Jddneys, — may arise from 
9 multitude of circumstances ; they act 
in producing a transfer of the materials 
of 4^ertam secretioBS from the orgaos ta 
wh\ch . they naturaUy belong to the kid* 
neys, which canoot carry them away pro- 
perjy, and with whose healthy action their 
pr^8Q,nQe is incompatible ; and, also, in 
CJC^tlng by this disturbance more or 
le^s inflammation in the urinary appar- 
ratus. There is a neceasary law:, establish-* 
ing a kind of compensation of functional 
duty between one set of Organa and ano- 
ther set of organs ; but, it is quite clear 
that when they act for each other, al- 
though they may be tiae fittest and best 
chosen Substitutes in the body, the funo- 
tion is never »o perfectly performed as 
when performed by the organ destined to 
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execute it. Of all the secreting organs, 
the skin is evidentlj in dosest alliance 
with the kidneys: when the cutaneous 
Perspiration is great, the urinary secretion 
is small, and the reverse; but, since in 
this interchange of function, the duty, al- 
though done, is not done as it ought to 
be, some derangement must often occur. 
Whatever produces or requires a sudden, 
violent, and more ör less complete inter- 
change of function from the skin to the 
kidneys, is a direct cause of stone ; first, 
because when the excrementitious matter, 
which should be carried off by the cuta- 
neous surface, is transferred to the kidneys, 
it tends to precipitate the solid particles of 
the urine in the form of calculous concre- 
tions; and, secondly, because this transfer 
produces, at the same time, the lymph ne- 
cessary to bind these particles together 
iiito a stone, by occasioning more or less 
infiammation in the urinary organs. It is 
well known, that any diminution in the 
cutaneous secretion alters the composi- 
tion of the urine, causing an increase of 
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its uric acid, and most probably of its 
salts. The kidiieys, therefore, having the 
materials of the Perspiration to throw off, 
are necessarily in a State of action some- 
what morbid; and, the more frequently 
this change of action is renewed, the greater 
will be the liability tb the disease. Hence, 
climate has a great deal to do with the 
prevalence of gravel and stone : the dis- 
order will prevail most (coBteris paribus) 
where the State of the atmosphere is vari- 
able ; where the transitions from heat to 
eold, and from a dry to a moist air, are 
great and sudden. Those who live in bleak 
and damp situations, and especially those 
whose skin is delicate and susceptible, are 
very subject to it. 

The causes of the third class, however, 
have probably the greatest share in pro- 
ducing gravel and stone. It had been ob- 
served, that diet has a direct influenae 
upon the qualities of the urine, long be- 
fore we knew that the fluids, which are not 
converted into chyle, may pass directly 
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into the mfiae&teric veins. WlMtaever the 
fluids in the aUixieiitary caiial are «cid, tbe 
uriQe i8 acid» and when alkalis lare adinin- 
istered to acertain extent, it beeomes alSsth 
line. We have no direct proof, that there 
is utj kiad of dieti in general use, which 
gives rise t0 . the formation of alkaline fluids 
in the Btomach« but it has been proved be- 
}cond4oubt| that acertain kind of alicnent 
aifed a certain State pf the digestive fy ncr 
tions very frequently produce acid. Now, 
I haye observed» that vrhenever too much 
acid is generated in the stomach of a per- 
son whose diet consists principally of aniwal 
food, there Is also a predominance d^ uxv: 
acid in the urine ;* and, on the contiary, 
that when the productian of aciduloiis 
fluid in the stomach coincides with a poor 
diet, Oxalate of lime is frequently formed 
in the kidney. These coinddences havie 
occurred so often in the piractioe 1 
have Seen, that X am atrongly disposed ;to 



'* ^I ewe my ncquaintaiiee wi& teftsrel caaes of dite läai, 
ta.Bi(r>friend, Div^ A. M. Hawking» of Vpp«r Bfook £k|«et 
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consider them as causes and effecte. It is 
true, that the fluids taken up by the me- 
sentenc veins bave to make one round of 
the circulation, prior ta tbeir attival in 
the kidneys ; and maj, therefore, in Bome 
constitutions, undergo a favorable cbang^ 
before they reach these organs ; but, tbere 
must be a constant relation between the 
quality of the blood and that of the secre- 
tions ; and, as these fluids are destined to 
pass off by the kidneys, the secretion of 
these Organs is more likely to be altered 
thereby, than that of any others. When the 
secretion is changed, in the manner alluded 
to, it follows of course, that more or less 
inflammation must be .produced in the 
kidneys, the mucous surfaces of which 
will secrete a thick, plastic mucus. Wie 
shall findi then, that stone is produced very 
frequently, if not in the majority of cases, 
by an altered State of the blood from 
which the urine is secreted, arising from 
its admixture with acid fluids in the ali- 
mentary canal ; in the iirst place, because 
it may contain a disproportionate quantity 
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of certain substances tending to assume a 
solid form, and, secondly» because tbe pre- 
sence of these tends to occasion inflamma- 
tion, and the secretion of a viscous ce- 
menti by which their particles are united 
to form a calculus. It is not easy to de- 
termine, exactly, in what proportion of 
cases the disease is occasioned by these in- 
fluenceSi but calculi, consisting of lithic 
acid, or chiefly of lithic acid, and those 
formed of Oxalate of lime, may be often 
traced to them. Hence, a proper atten- 
tion to diet and to the State of the stomach 
isof the greatest consequence in the preven- 
iion and eure of gravel and stone. I do not 
mean, that an acid stomach should always 
be corrected by alkalis, (for that would be 
to attack an effect only,) but, by a selection 
of proper food, in proper quantity, and 
the adoption of such other means as ren- 
der the digestive organs strong and healthy. 
There is no doubt, that an excess of acid 
may always be neutralized in the stomach 
by the administrationof an alkali; but, when 
we consider how difficult it is to give the 
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exact dose required^ and, that an excess bf 
alkali may^itself, possibly, become the cause 
of a vitiated urinary secretion, ought we 
not to prefer obviating the causes which 
give rise to the formation of acid in the 
stomach, by restoring the healthy State 
of this Organ, and confining its action to 
the digestion of proper food ? A certain 
degree of bodily exercise is absolutely ne- 
cessary to good digestion, and equally ne- 
cessary for free circulation in the kidneys, 
it is, therefore, not surprising, that calcu- 
lous disorders should prevail in those coun- 
tries or districts, where, combined with 
the want of regulär exercise, heavy meals 
are in vogue, whether of coarse or dainty 
food ; for, on the one hand, from the de- 
rangement of the digestive process the 
blood becomes overcharged with the ma« 
terials of stone ; and, on the other, added 
to the influence of these, in producing in- 
flammation and the matter for cementing 
them together, is the congestion conse- 
quent to the irregulär circulation in the 
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kidneys, produoed either by ioo much, by too 
little, or by too uneven muscular exertioiL* 

Although the origin of the diaease am 
be generally traced to the above causes» 
yet, immunity frotn its attacks is not al« 
ways to be purchaaed by the most rigid 
obsemrance (tf rules that are best calculated 
to remove or counteract them. Urie add 
is so easily generated, and so readily sepa* 
rated &om the urine in a soiid form, tfaat 
the most transient altei&tion in the blood 
of the kind we have mentioned, if it shouM 
happen to odincide with ather causes likely 
to derange the circulation in tbe kidneys, al* 
though equally transiemt, will now and then 
occasion this cruel complaint To ^s^press 
ray meaning more unequivocally, I should 
say, that it is not impossible for a man of 
the most temperate and regulär habits to 
be afflictedwith stone, from one Single error 
of regimen. If such a person happened, 
contrary to his custom, to nüngle in his 

- - - _ '^ 

« See Dr. England^ Opus. Cit. 
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iltiöiiiach solids ftdd fluids produdngy duiring 
or ftftei:. digestion, a large quantity of acid, 
and iifter a läte dioner of this sort, retired 
to rfest oti a horizontal feather bed, the 
materials of a stone might be Aimished by 
the stomach^ iand what is necessary to ag- 
glomerate and cement them bythe con^ 
gestion in the kidneys ineident to long 
rest ön a soft bed. Fortunately, such an oc- 
GüiTöttce is very ratie ; büt, it certainly does 
Cöitte withln the scope of possibility. On 
•the other band, there are some individuals 
so strongly constituted, whose System pos- 
sedses such powers of neutralizing any pre- 
dominant cleleterious substance in the sto- 
inäch and blood vessels, or of expelling it, 
and whose organs are so much beyond the 
reach of Irritation or derangement, thatwere 
they to pass their vrhole lives exposed to the 
most öbvious causes of the disease, they 
might still remaln exempt from it. That 
this apparent anomaly is veiy frequeht, 
there can be no doubf ; it may be explained 
by idiosyncrasy, that is, the"[ variable de- 
gree of perfectness in the (afferent organs 
Qf difierent individuals. 
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From what has been stated, we think it 
will be readily acknowledged, that there are 
no diseases incident to the human frame 
which require for their scientific and suc- 
cessful treatment, so complete a knowledge 
pf every branch of the healing art, as uri- 
nary calculi. 

For prophylactic means we must look 
to the State of the stomach, skin, and kid- 
neys, and examine them and their secre- 
tions, in reference to the general Constitu- 
tion or particular Organization of the pa- 
tient. This embraces a wide ränge of Ob- 
servation, and, as the State of these organs 
may vary in each particular case, the Sur- 
geon must depend, in the management of 
jt, on his own sagacity for the modifica- 
tion of that treatment, which, although 
founded upon the nature of the disease, 
cannot be applied successfuUy to its dif- 
ferent stages and varieties, in difierent in- 
dividuals, without the direction of a phy- 
siological mind. As a general rule, the 
skin should be kept healthy and at a pro- 
per temperature by suitable clothing, fric- 
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tion, regulär muscular exercise, and the 
methodical use of cold, warm, and steam 
baths. Let the stomach receive only the 
necessary quantity of food, and that, of 
such quality, and at such time as 
may be suited to the Constitution of the 
patient and the circumstances Surround- 
ing him. The abdominal viscera must be 
submitted regularly to the degree of Sti- 
mulus necessary for the due exercise of 
their functions, by keeping the muscular 
System in proper activity, and by such ali* 
ment and medicines as are in relation 
with their structure in each individuaL 
Whenever acid is produced in the stomach^ 
during or after digestion, and especially if 
lithic acid exists in undue quantity in the 
urine (notwithstanding the observance of 
hygienic rules,) the bi-carbonate of soda 
should be given in just sufficient quantity 
to neutralize the effect of bad digestion. 
Great care should be taken not to give too 
much, for the reason which has been äl- 
ready stated : the feelings of the patient 
will be found the best guide to regulate 
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th^ dos?. The cause c^ indigestioni how^ 
everi must not be lost sight of ; the tnuoous 
oiembrane of the stomach should neve? 
beforgotten; for^ the great art is tochoose 
ft diet suited to i$s physical State and pe^ 
culiar sensibility« In sueh diet the pa* 
tient must persevere* Whenever äiere is 
the slightest t^dency to gravel, this sub^ 
stanQe and the ürine shoüld be anal jsfed^ 
$0 that) whate^er is in excess may be lieu^ 
trälised by diet ahd medicine. Little eatt 
be added to the rules which Magetidie has 
given US on this subject* We are informed 
by this Physitdogisty that thiree kinds öf 
gtavel^-^the uric acid, the aiuiiioniaco-mag- 
nesian phosphate^ ahd the phosphate of 
lime,-^originate in too azotised a diet, ör 
the use of too mudi] animäl food. The 
ttro fliest haye <iertainly this oligin, and iil 
sotne caseS) the last ; therefore, las yögetable 
a diet as the putient Can bear is the ap 

* See Recherches physiologiques et medicales sur les causes^ 
lels symptpmes^ et le traitement de la Gmvelle. Patin, ^i* 

Gdit^isae. 
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jMpqpriate preventi ve and remedy. He states' 
that the Oxalate of lime-gravel has been 
traced to the use of sorrel, which contains 
the oxalic acid; but he does]not intimate the 
Oiuse of it in other cases. From several 
which have come undermy oirn Observation , 
and from all I have been able to collect on 
the subject, I feel justified in stating, that it 
arises from the generaticNti of acid in the 
stomadb, during or after digestiön, and in 
general, that itsformation coineides with the 
üse of coarse, indigestible food, in which 
aaiimai {natter does not preponderate. Car* 
bonate of lime gravel and that confiisting of 
oyatic Qxide are very rare. In all these 
oases, we must depend a great deal upon 
washing the urinary apparatüs with diluent 
drinks. Whatever may be the compösi- 
tiaa of the itiaterials of stone, we can 
never do wrong by passing a stream of soft 
ftuid through the stomach, blood vessels^ 
and kidneys, but it must be unmixed with 
the food, The thing next in importance 
to be attended to is the quality of the 
blood. In all cases where there is any ten- 



812 

denc^ to concretions in the kidneyä, the 
blood must not be allowed to contain too 
much fibrine, and when it does, what can-^ 
not be effected by diet, exercise and 
bathing, must be done by blood-letting. 
Where bleeding is necessary, a vein should 
always be opened, at first, and then, lo* 
cal congestion may be remoV^ed by local 
bleeding. Subtraction of blood must not 
be had recourse to frequently in the same 
individual : the object is to deplete, only 
when the circulating fluid is too rieh for 
the preservation of health. Depletion 
will be more particularly required, where 
uric acid and the ammoniaco-magnesian- 
phosphates are generated« If acid form 
in the stomach, in spite of proper diet, it 
should be neutralized by the bi-carbonate 
of soda, no matter of what composition the 
gravel ; but, if the latter exist without the 
former, we are advised to administer the 
solvent best suited to its chemical nature. 
Uric acid gravel should be met by the bi- 
carbonate of soda ; the phosphate of lime, 
by drinks containing carbonic acid, and 
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more particularly, by the Beltz minei'al 
water. But the other kinds may be treated 
by alkalis or acids, whichever may be found 
usefuL I have some reason to believe that 
soda is benefidal in almost all cases^ and 
that nitrio acid is useful where Oxalate of 
lime is precipitated in the kidneys ; still I 
should recommend the Surgeon to observe 
well the effects produced by these reme- 
dies. It seems to me, that such medicines 
do not always act as solvents, and, that by 
supplying a new acid, we may sometimes 
prevent the Formation of that which haa 
become dangerous; the same may be 
Said with respect to bases. An excess of 
soda in the System may prevent the for- 
mation of lime, as that of nitric acid may 
supply the place of the oxalic. In no case, 
however, should we persist in the use of 
any remedy which increases the disorder, 
or favors the precipitation of salts from 
the urine» 

The theory, which I here venture to 

broach, and which suggests the propriety 

2b 
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of attempting to cause, in the System, an 
exchange of one of the ingredients of cer- 
tain kinds of gravel for another substance, 
as well as administering a solvent, is not, 
perhaps, sufficiently well founded to be 
recommended without precautions. In 
one case, in which I administered citric 
acid against Oxalate of lime gravel, I found 
it succeed perfectly ; but the effects of such 
a plan of treatment must always be nar- 
rpwly watched. Certaiti facts, which are 
familiär to us, seem to render this theory 
plausible. It will, at any rate, appear so to 
those who think it possible to eradicate one 
kind of morbid principle from the System, 
by the introduction of another more or less 
similar, as when Syphilis is treated by mer- 
cury, and when we obtain protection 
against the small pox by vaccination. Here 
success may be owing to a law supposed by 
them to prevail in the System, in virtue of 
which, only one kind of morbid action can 
go on at the same time with any considera- 
ble degree of intensity ; therefore, to such 
persons it will not appear unreasonable, to 
suppose that only a certain quantity of acid 
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qan exist in the System, at the same time, 
under any circumstances ; and if so, to ex- 
pect that the introduction of another acid 
of a different kind, should diminish the 
quantity, or prevent the formation of that 
hefore generated. And the same may be 
observed with respect to alkalis. If we pos- 
sess acids or alkalis, which are, at the same 
time, solvents of the gravel formed in 
the kidneys, they should of course be pre- 
fered. Thus, carbonic or muriatic acid 
should be tried for the phosphate of Urne 
gravel; the latter acid, for ammoniaco- 
magnesian, and nitric acid for that consist« 
ing of Oxalate of lime. 

These means are to be continued in 
conjunction with others suited to the ur- 
gency of the case, when a calculus exists in 
the kidney or ureter. To the pre-existing; 
Symptoms will then be joined — deep ach- 
ing, or lacerating pain, in the lumbar and 
iliac regions, subsiding and returning at in- 
tervals ; hematuria, vomiting, pain in the 
testicle. We should not forget to advise 
the patient to remain in the position most 
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easy to himself. The first thing to be added 
to the admin istration of diluent drinks, made 
slightly mucelaginous, is general bleeding. 
By this means we not only diminish the 
force of thecirculatioiii butrender the blood 
more serous, and consequently, more fit to 
pass through the capillaries of the kidneys. 
Next to this, is blood-letting by leecbes 
and cupping close to the kidney in the 
lumbar region ; but it must not be had 
recourse to, even in a feeble patient, until 
after a vein has been opened. General 
bleeding should always be adopted first, 
and carried to an extent sufficient to make 
a marked impression on the pulse. It is 
better to repeat it twice or thrice, than to 
act by local bleeding before the pulse is 
soft and compressible. Cupping will ge- 
nerally be found preferable to leeches; 
and it is better to apply the glasses fre- 
quently, than to take much blood at one 
time. During each violent paroxysm, cup- 
ping should be performed; and a little 
blood may be kept constantly running, for 
several hours, from leech bites, the bleed- 
ing being kept up by a large bot poultice 
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of linseed meal. Sometimes a current of 
steam directed to the lumbar region and 
enclosed under several folds of Äannel is 
preferable to the bot bath. The bowels 
are to be kept open by mild aperients, and, 
when they are well emptied, should the 
pain continue violent, opiates and anti- 
spasmodics will be found useful. When a 
stone is engaged in the Ureter, gentle but 
long continued friction from above down- 
wards, along the course of this canal, will 
be found serviceable. Sedative injections 
passed into the bladder and rectum are 
often of use, but they must be employed 
with care. On the skill with which these 
divers means are chosen and combined, 
will depend, in a great measure, the de- 
cline of the inflammation, and the descent 
of the calculus into the bladden When 
this takes place, the acute Symptoms sub- 
side. Our next object is to obtain the 
expulsion of tlie foreign body through the 
Urethra. The diluent drinks may now be 
made somewhat diuretic ; the urine should 
be preserved and examined carefully^ 
After a few days, we may attempt to ex- 
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tract the stone with Sir A. Cooper's for- 
ceps, or to crush it with the three-branched 
ihstrument. Were this treatment begun 
at a proper time, and continued without 
intermission, the disease would be cured, 
in most cases, without the sUghtest dan-* 
ger ; but, unfortunately, the Surgeon is not 
often called in tili the stone has acquired 
a certain volume in the bladder. When 
there is just cause for suspecting the pre- 
sence of a calculus there, the patient 
should be sounded, and should the suspi-t 
cion be realised, the next thing is to as- 
certdn its chemical composition by analy- 
zing the gravel, and attending to the 
concomitant Symptoms; The general 
means we have just pointed out should 
now be associated with those which act 
more directly upon the foreign body. If 
the circumstances are favourable, Litho^ 
trity should be performed without delay ; 
but, if there exist any obstacle to the im- 
mediate adoption of the Operation, we may 
sometimes attempt to dissolve it by pass- 
ing, frequently, a current of water through 
the bladder. By degrees the liquid may 
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be made to contain a solvent appropriated 
to the nature of the calculus. The sonde 
d double courant of M. J. Cloquet will 
be found veiy convenient for this purpose. 
It is perforated by two canals, one serving 
to convey the • injection into the bladder, 
the other for its passage out A bottle 
made of elastic gum is the best Instrument 
for propelling the injection. 

The advantage of proceeding with the 
suitable means of eure, in the succession 
here recommended, will appear obvious, 
when it is considered, that, at the same 
time we are preparing the patient for Li- 
thotrity by allaying Irritation in the blad- 
der and rendering it capable of containing 
fluid, we are diminishing the volume of the 
stone. When the latter exceeds an inch 
and a half in two of its diameters, and is 
too hard to yield to Lithotritic Instruments 
that can be passed down the Urethra, it 
will be for the Surgeon to consider the 
propriety of performing perinatal Litho- 
trity, as we have recommended, and finally, 
in those rare instances where patients have 
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allowed it to increase to such an extent; 
that it cannot be removed or triturated 
through one opening, made either in the 
perinaBum or hypogastrium, to decide how 
far the plan suggested in this work for ex- 
treme cases may be applicable. 

As a last Observation, I would add, that 
in some few constitutions, when a proper 
plan of treatment is strictly attended to, 
a stone may remain in the bladder without 
much pain or materially shortening life ; 
when large, therefore, no Operation should 
ever be performed without the most mature 
deliberation. In every case of this cruel 
disease, it is the bounden duty of the Sur- 
geon, not only to weigh weU in his own 
mind all the circumstances attending it, 
but, also, to call to his aid the skill and 
experience of able coUeagues. 



THE END. 
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INDEX TO THE PLATES. 

PLATE III. 

Fig. l. — ^This figure exhibiU a aide yiew of the Forceps, invented by 
the Author, for breaking a calculus that cannot be removed or broken 
by other means, in double Lithotrity. 

A. A. Tbe superior wedge-shaped branch, cunred so as to pass into 
the bladder, over the pubes ; B. B. The inferior-branch to be passed under 
the stone through the opening made in the perinseum. C. The scnr 
for forcing the wedge into the stone. D. The moveable hinge unitio; 
the branches. £. The stone represented about one third less than one 
which might require the use of this instrument. 

Fio. 2. — Represents Mr. Weiss's instrument for breaking the stone, 
modified by Baron Heurteloup so as to act by percussion. A. A. A. 
The moveable brauch made to slide within the other B. B. B. whicli 
is to be fixed in the vice of B. Heurteloup's bed. 

Fio. 3. — This figure represents the three-branched instrument usualiy 
employed in Lithotrity. A. A. The external tube. B. B. The internal 
or forceps- tub6. C. C. The drill. 
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